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No.  XCI. 

2^1  THOitAS  KoBiRT  SswxLLy       Cnrringian^  m  the 
pariah  of  Basford  and  county  of  NoiHmghamf  lace 

manufacturer^  for  his  invpntion  of  certain  improvements 
in  the  manufacittre  of  white  lead, — [Sealed  1 1th  January, 
18S7.] 

Thbsb  impnyvem^iiti  in  the  niaiitifiustaire  of  wliite  lead 
connst,  in  the  fii«t  pleee,  in  a  mode  of  combining  oxygen 

■^ith  kad,  by  tlic  agfiicy  o{'  the  cumLustioii  of  charcoal,  for 
the  purpose  of  producing  a  material  or  substance,  com- 
monly called  or  known  to  chemists  as  protoxide  of  leed«  in 
connection  with  a  mode  of  preserving  and  applying  the 
carbonic  aeid  gas,  generated  by  the  combustion,  to  the  fur- 
ther piirjjose  of  carboiiatiiig  protoxide  oi  1<  Eid.  Secondly, 
in  certain  improved  modes  of  operating  ibr  the  purpose  of 
carbonating  protoxide  of  lead,  in  order  to  produce  the  sub* 
'stance  or  pigment^  called  ceruse  or  the  white  lead  of  com- 
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merce.  Thirdly, — in  the  construction  and  arrang-ement  of 
apparatus  suited  to  perform  one  or  both  ol  tiiesc  operations 
separatelj  or  combined. 

As  respects  tiie  first  head  6t  my  inventioii,  I  place  me- 
tallic or  Uua  lead  in  a  soitable  receptacle,  where  it  is 
melted  by  the  heated  •^ases  produced  from  the  combustion 
of  charcoal,  and  oxydized  by  the  oxygen  of  the  undecom- 
posed  atmespheric  air  brought  met  its. surface ;  by  means 
of  which  operations  the  lead  becomes  ozydized,  and  ren* 
dered  in  a  fit  state  for  being  converted  -  into  the  pigment 
called  white  lead;  and  the  carbonic  acid  gas,  instead  of 
being"  allowed  to  escape  into  the  atmosphere,  immediately 
after  passing  over  the  lead»  is  conducted  through  pipes»  by 
means  o£  a  pump,  to  the  vessel  in  which  the  carbonating 
process  is  to  be  performed. 

As  to  the  second  head  of  the  invention,  I  place  protoxide 
of  lead,  prepared  as  above,  and  ground  and  washed  (or  by 
any  other  ^ocess  whidi  may  have  rendered  it  fit  for  the 
purpose)  in  a  suitable  vessel,  containing  a  solution  of  acetate 
of  lead,  or  of  acetie  acid,  or  any  other  suitable  solyent  of 
protoxide  of  lead>  and  pass  throu^j^  this  mixture  a  current 
of  carbonic  acid  gas,  for  the  purpose  of  agitating  the  mix- 
ture, and  promoting  the  action  of  the  solvent  upon  the 
oxyde ;  and  when  a  portion  of  the  oxyde  has  become  dis- 
soK  ed  in  the  solvent,  causing  the  Ciu  bonic  acid  gas  to  unite 
with  it,  and  to  precipitate  ceruse  or  white  lead. 

The  third  head  of  the  invention-— the  constraotioa  and 
arrangement  of  apparatus  suited  to  purposes  of  the  above 
operations — ^will  be  best  understood  by  reference  to  the  ac- 
companying drawings,  in  which  Hg.  I,  Plate  I.  is  a  longitu- 
dinal section  of  an  apparatuSir  arranged  to  conduct  the 
operation  &cm  the  beginning  to  the  end. 

A  furnace  a,  containing  a  quantity  of  ignited  charcosi, 
is  placed  contiguous  to  a  vessel  or  trough  b,  b,  formed  of 
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fire-brick,  which  10  fliiown  in  transverBC  gection  at  fig. 

This  vessel  contains  a  quantity  of  metallic  or  blue  lead  c, 
aixd  is  covered  by  a  roof  d^  of  £re-brick,  furming  a  very 
nanow  channel  aa  a  fide  cnrer  the  aur&ee  of  the  lead.  The 
fuinaoe  is  amppfied  with  atmospheric  air  from  the  open  ash» 
pit  below,  and  the  oxygen  and  other  gases,  as  well  as 
the  carbonic  acid  gas,  generated  from  the  combustion,  pass 
in  a  heated  state  through  the  vessel  b,  over  the  sur&ce  of 
Ike  lead,  and  is  passing  cause  the  lead  to  melt.  A  qnan- 
tity  of  cold  air  may  be  admitted,  if  necessary,  at  the  door/, 
in  liuiit,  fur  the  |)  111  pose  of  regulating  the  temperature  of 

*  the  melted  leadj  which  should  be  kept  at  a  low  red  heat 

during  die  operation. 

In  the  passage  of  the  gases  over  the  suriaee  of  the  melted 
lead  c,  oxygen  enters  into  combination  with  the  lead,  and 
converts  it  into  an  oxyde.  The  carbonic  acid  and  other 
gases,  proceeding  onward,  descend  into  the  chamber  car- 

^  rjing  with  them  the  oxyde  thus  produced,  which  deposits 

on  the  floor,  at  the  bottom  of  the  chamber,  (and  £rora 
thence  iiiaj^  be  removed  when  necessary,  by  opening  the 
door  hy)  whilst  the  gases  pass  up  through  the  pipe  1,  i. 

It  will  now  be  necessary  to  show  the  means  by  which  I 
produce  a  current  of  aar  and  gases  through  the  furnace  a, 

I  liie  lead  vessel  b,  the  chamber  g,  and  the  pipe  z,  i,  i, 

A  tank  of  water  is  fixed  in  the  mason l  y  at  k,  Jc,  and  in  this 
is  placed  an  inverted  vessel  /,  supported  by  bars  m,  A 
perforated  diiqtiiragm  n,  n,  is  fixed  within  this  vessel  /, 
which  diaphragm  may  be  covered  with  a  sheet  of  wire 
gauze,  for  the  purpose  of  causing  the  gases,  which  are  to 
be  passed  through  the  diaphragm,  to  be  separated  into  very 
minute  bubbles.  Pure  water  is  delivered  into  the  vessels 
/  and  by  a  pipe  from  a  eistem  0,  whidh  may  continue 
flowing  until  the  tank  k  is  filled  nearly  up  to  Its  brim.  A 
wooden  vessel     p,  p,  (say  about  six  feet  diameter  and  six 
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feet  deep,)  is  furnished  with  a  false  bottom  of  wood 
which  18  perforated  with  holes,  eaxh  of  about  aa  inch  in 
diameter.  This  false  bottom  is  placed  a  few  inches  from 
the  real  bottom,  foniiiiig  a  space  between  them  for  the 
introduction  of  the  gases.  Upon  the  upper  surface  of  the 
fiUse  bottom,  a  sheet  or  diaphragm  of  very  closelj  woven 
canvass,  or  wash  leather,  or  other  suitable  porous  substance, 
is  tightly  distended,  and  secured  in  that  situation ;  or,  per- 
haps, a  false  bottom  of  paious  wood  might  answer  tlic  pur- 
pose. On  this  diaphragm  I  place  a  quantity.of  protoxide 
of  lead,  say  a  ton  weight,  and  then  nearly  fill  the  TesseLp 
with  a  solution,  eonsisting  of  about  nine  hundred  weight  of 
acetate  of  lead,  dissolved  in  about  four  or  five  times  its 
weight  of  water;  which  solution  is  intended  as  a  mens- 
truum for  dissolving  the  protoxide  of  lead,  and  becomes 
the  vehicle  £dt  the  chemical  operation  which  is  to  £[>llow; 
or,  instead  of  this  solution,  acetic  acid,  or  any  other  suitable 
solution  of  lead,  may  he  employed,  but  I  prefer  that  above  < 
mentioned. 

Now  in  order  to  carry  on  the  process  of  making  white 
lead  by  the  apparatus  under  consideration,  I  employ  an  air 
pump  r,  which  is  connected  by  pipes  and  diambers  to  the 

fuiiiacc  a,  on  one  side,  and  to  the  vessel/?,  on  the  other  side, 
as  represented  partly  in  section  in  £g.  1.  A  pipe  ^,  s,  s,' 
leading  from  the  upper  part  of  the  vessel  /,  is  connected  to 
the  induction  side  of  the  air  ^ump,  and  a  pipe  J&om  the 
eduction  side,  leads  into  a  close  air  tight  vessel  u,  furnished 
with  a  weighted  valve,  to  regulate  the  pressure  within.— 
!From  this  vessel  ti,  a  pipe  v,  having  a  regulating  stop  cock, 
communicates  with  the  compartment^^  under  the  Islse  bot- 
tom gf  in  tiie  vessel  p.  The  air  pun^  r,  which  is  con- 
strutted  on  the  double-action  principle,  is  tu  be  worked  by 
a  steam  engine,  or  other  adequate  means,  applied  to  its 
piston,  by  the  action  of  which  the  atmospheric  air  is  drawn 
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from  tbe  TeBiel  thnrn^^  the  pipe  9,  and  lbrced>  tiirough 
the  pipe  !•   On  a  partial  vacuum  being  thus  ^produced  in 

the  vessel  /,  the  water  will  rise  in  that  vessel  and  descend 
in  the  tank  to  the  levels  shewn  in  the  drawing ;  and  on  the 
tether  action  of  the  pump  r,  atmospheric  air  and  the  gaaea 
pTodaced  by  oombustion  in  the  ftunace  o«  will  be  drawn 
from  the  fnmaee  over  the  gurfaee  of  the  melted  lead  e, 
through  the  chamber  gy  and  pipe  i,  into  the  water  in  the 
vessel  ^,-^and  there  these  gases,  rising  in  bubbles  through 
the  water,  and  through  the  diaphragm  become  washed 
and  coded  before  tiiey  ascend  into  the  upper  part  of  the 
Tessel,  the  water  in  the  yetael  /,  being  kept  continually  cool 
hy  a  jet  of  cold  water  from  the  cistern  o,  the  surplus  water 
escaping  by  the  perpendicular  pipe  Uff  and  gage  cock 
from  whence  it  nina  off  into  a  drain* 

In  the  progress  of  these  gases  from  the  furnace  over  the 
siurface  of  the  melted  lead,  the  oxygen  of  that  portion  of 
the  atmospheric  air  which  has  not  been  decomposed  by 
combustioiiy  combines  with  the  lead»  and  converts  it  into 
an  oxy de ;  which  oxyde»  if  not  blown  off  by  the  draft  into 
diamber  below,  may  be  pushed  forward  by  a  rake,  and 
deposited  in  the  bottom  of  the  chamber.  And  i  would 
here  remark,  that  if  the  operation  should  be  found  not  to 
have  bnmght  the  lead  completely  into  the  state  of  a  pro- 
toxide,  the  material  may  be  again  placed  in  the  trough 
and  be  subjected  to  a  repetition  of  the  same  operation. 
The  continued  action  of  the  pump  r,  will  di<iw  the  gases 
from  the  upper  part  of  the  vessel  /,  through  the  pipe  s,  and 
fince  them  through  the  pipe  i,  into  the  air  yessel  u,  where 
the  gases  becoming  aEghtly  compressed,  the  teasel  will 
constitute  a  reserroir  for  supplying  a  continuous  current 
of  the  gases,  through  the  pipe  v,  into  the  compartment  j, 
in  the  bottom  part  of  the  vessel  p.  The  gases  are,  by 
these  means,  made  to  rise  through  the  &lse  bottom  q,  of 
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(he  vessel  p,  and  through  the  diaphragm  of  dote  eannuM^ 
or  wash  leather,  or  ether  potoua  material;  and  ia  paanngy 
the  gases  will  be  found  to  aseend  in  a  multittide  of  streaiui 

of  exceedingly  minute  bubbles  throui^h  thu  solution,  a^- 
tating  the  particles  of  the  protoxide  oi  lead  as  they  pass, 
and  aaairting  them  to  dissolve  in  the  menstruum ;  in  which 
prc^prees  the  carbonic  acid  gas  enteia  into  diemicaL  oono^ 
bination  with  the  protoxide  of  lead,  held  in  solution,  and 
causes  it  to  precipitate  in  the  form  of  ceruse  or  white  lead. 
This  operation  may  be  assisted  by  agitating  the  material 
in  the  vessel  p,  which  may  be  done  hy  giving  zotaxy  motion 
to  the  stirrer,  having  radial  vanes* 

In  the  event  of  the  solution  in  the  vessel  p,  percolating 
through  the  diaphragm  into  tlic  cumpartment  7*,  it  will  be 
necessary  to  aiibrd  the  means  for  its  discliaige  in  a  lateral 
direction,  otherwise  the  gases  could  not  be  oonvemently 
forced  through  the  menstruum.  For  this  purpose  I  apply 
a  pipe  1/,  the  lower  end  of  which  communicates  with  the 
wnnpartment  j\  under  the  false  bottom,  and  the  upper  end 
opens  into  the  vessel  p,  near  its  top* 

When  the  elastic  force  of  thegases»  in  the  vessel  11,  axe 
beginning  to  act  through  the  pipe  the  stop  cock  in  the 
pipe  J/,  must  be  opened,  ^vliieh  will  allow  the  liquor  in  the 
compartmenty,  to  be  forced  up  the  pipe  by  the  pressure 
of  the  gases ;  and  when  it  has  been  thus  dischaiged  firam 
the  compartment,  the  stop  coek  must  be  eIosed»  and  the 
gases  will  then  pass  up  through  the  menstmmn,  as  beHore 
described. 

This  process  must  be  continued  until  the  whole  of  the 
onyde  has  been  di8Bolved>  which  may  be  known  by  tha 
whiteness  of  the  precipitate ;  and  if  the  operation  haa  been 

properly  conducted,  this  will  take  place  in  the  course  of 
ten  or  twelve  hours.  The  contents  of  the  vessel  p,  sliould 
then  be  transferred  into  another  vessel,  and  the  white  lead 
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bein^  allowed  to  subside,  the  liquor  dniwii  off  may,  with  a 
nail  additxm  of  tbo  aohenty  be  used  again  to  dissolve  the 
eoryde  employed  in  fbtmre  operatiaiiB.  Hie  deposit  of 
white  lead  must  now  be  washed  iu  pure  water,  in  order  to 
xmove  the  r^nainder  of  the  solvent ;  and  when  dried  and 
]^rrepared  in  the  imal  way,  inll  be  leady  ior  the  maiket* 

For  tiie  sake  of  eeonoiBy,  the  material  taken  up  by  the 
water  in  the  int  waahng'  of  the  white  lead,  may  be  oon- 
centrated  by  evaporation,  and  introduced  into  the  vessel  ji, 
in  any  future  operation* 

Instead  of  the  msel  above  deocribed,  I  sometimes 
etnpkj  an  apparatu8»  represented  in  sectioii,  at  %•  8i 
which  is  designed  to  be  used  idien  the  oxyde  of  lead,  to 
be  operated  upon,  happens  to  contain  insohibie  impurities, 
as  is  commonly  the  case  with  litharge  and  massicot :  a,  a,  a» 
is  a  deep  vessel  of  wood^  and  ^  a  trunk,  imtMn^  a  nai^ 
TOW  chamber  eontiguous  to  its  aide;  e  is  a  box  containing 
ux  vde  of  lead,  wliich,  on  being  intruductd  into  the  vessel 
rests  upon  ledges  near  the  bottom  of  the  vessel ;  and  these 
ledges  are  parted  to  prevent  any  liquid  passing  up  the  sides. 
This  box  has  a  perforated  bottom,  and  also  a  perforated 
£4  end  a  filtering  diaphragm  of  wash  leather,  or  other 
suitable  material,  is  extended  over  and  secured  tu  the  in- 
ternal surface  of  eadu  A  long  pipe  d,  of  lead  or  copper, 
leads  isom,  the  upper  part  of  the  vessel  at,  into  a  cask  e, 
below,  and  a  short  pipe^^  firam  the  same  cask,  esEtenda  up- 
wards through  the  bottom  of  the  vesad  each  of  which 
pipes  is  furnished  wiili  a  stop  cock.  In  the  side  of  the 
vessel  a,  an  aperture  is  made,  which  is  covered  by  a  flexible 
diaphragm  of  wash  leather,  or  any  other  suitable  poroua 
anbatance;  the  edges  of  the  diiqphn^  being  secured  by  a 
wooden  frame  in  the  inside  of  the  chamber*  Into  the 
vessel  a,  is  to  be  introduced  a  solution  of  acetate  of  lead. 
Off  acetic  acid,  and  the  cocks  being  opened  iu  the  pipes  d 
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aiul  /,  tlie  solution  is  allowed  to  fill  the  vessel  a,  the  cask  e, 
and  tlie  pipet  d  and/,  to  within  a  few  indiM  of  tho  kfdl 
of  the  lateral  branqh  in  the  pipe  A  bent  pipe  t >  com* 
Biuaieattiig  witii  the  bottom  of  the  tanink  or  diamber  6^ 
leads  into  the  upper  part  of  the  vessel  a,  and  is  furnished 
with  a  8top  cock.  A  pipe  i,  which  is  intended  to  be  con« 
neeted  with  the  pipe  and  the  veoeol  ii,  in  %«  1»  leede 
into  the  upper  part  of  the  tnink  or  chamber  b,  &t  the  pms 
pose  of  conducting  the  gases  into  the  chamber,  and  through 
the  diaphragm  g,  into  the  vessel  a.  The  carbonic  acid  and 
other  gases  being  £occed  by  the  pump  r,  through  the  air 
TBMcl  and  pipe  Vf  as  before  described^  in  reference  to 
fig.  1,  are  made  to  enter  the  chamber  by  the  pipe  k ;  and 
the  cock  of  tlie  ]jipe  f,  being  opened,  any  liquor  which  may 
have  passed  irom  the  vessel  a,  through  the  diaphragm  g; 
into  the  ^*»^f**^'  b,  wiU«  by  the  presnre  of  the  gesesy  he 
made  to  peas  up  the  pipe  and  to  discharge  itself  into  die 
upper  part  of  the  msel  a.  The  cock  in  the  pipe  t,  must 
now  be  closed,  when  the  gases,  filling  the  chamber  ft,  and 
swelling  the  diaphragm  g,  into  the  vessel  a,  will*  by  the 
iofce  of  the  pump,  be  passed  through  the  poiesof  ihe  dia- 
phragm g,  and  rise  in  a  multitude  of  small  bubbles  thvougli 
the  solution. 

The  efiect  ot  thus  introducing  a  ^^uautity  of  gas  into  the 
aolution»  in  the  i^per  part  of  the  vessel  a,  will  be  to  raise 
its  column,  and  cause  ^  liquor  to  fiow  through  the  lateral 
branch  h, — and  the  column  of  liquor  in  the  upper  part  of 
the  vessel  a,  thus  becoming  lighter,  the  liquor  in  the  cask 
e,  and  the  lower  part  of  the  vessel  a,  will  be  forced  upwards 
through  the  box  c,  by  the  pressure  of  the  column  in  the 
pipe  d.  The  solution  or  solvent  being  thus  canied  up 
through  the  oxyde  in  the  box  c,  it  will  disso^  a  portion 
of  the  oxyde  as  it  passes,  and  thus  being  acted  upon  by  the 
carbonic  acid  gas,  which  proceeds  in  bubbles  through  the 


Digitized  by  Google 


SeweW^f/ar  h^n.  in  the  MBmt^achire  of  WkUe  Lead,  9 


■olatioii^  wiH  caixse  the  ifliite  lead  to  be  prodaced»  and 
earned  oyer  by  the  oontniiied  cumnty  down  the  pipe 
into  the  cask     where  it  will  he  deposited. 

In  employing  tiiese  parts  of  the  apparatus  dcsciibcd 
above,  in  which  the  oxyde  i«  dissolved  and  the  white  lead 
fermedj  it  it  not  absolutely  necessary  to  connect  them  with 
the  fbrnaoe  and  ^mmd  in  whidi  the  lead  ia  ozydised,  and 
tlic  carbonic  acid  gas  generated,  as  described  lu  reiereiice 
to  fig.  1  \  for  if  the  lead  were  to  be  properly  oxydized  by 
any  other  tuitable  pioc«88»  and  if  carbonic  acid  gas  were 
to  be  generated  by  any^other  means,  and  the  two  aubttances 
be  brought  to  aet  npon  each  other  in  the  manner  deseribad> 
a  very  important  part  of  my  object  iiiight  be  effected. 

I  therefore  desire  it  to  be  understoody  that  the  paid* 
eolar  features  which  I  claim  aa  my  invention,  muier  the 
above  redted  letters  patent,  are,  first,  the  mode  of  heating 
metalUc  or  blue  lead  by  the  combustion  of  charcoal,  in 
order  to  dispose  it  to  take  up  or  combine  with  the  oxygen 
of  the  atmosplirro,  which  is  drawn  through  the  furnace  in 
connection  with  the  retention  and  ^ppMcaticn  of  the  ear* 
bonie  acid  gas  so  generated,  to  the  purpose  of  carbonating 
(jxvtle  of  lead,  as  described  above;  second,  the  mode  of 
operating  upon  oxyde  of  lead,  ibr  the  purpose  of  converting 
it  into  eeonise  or  white  lead,  as  described  above  ^  and  third, 
the  ecmstruction,  arrangement,  and  adaptation  of  apparatus 
capable  of  efieeting  those  objeets  as  set  out  in  tiie  drawing 
liereto  annexed,  as  described  above. — [InroUed  in  the 
EoUs  Chapel  Office,  Jukf  1537.] 

Spedflcation  drawn  by  MetMra.  Newton  and  Berry. 
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[10  ]  • 

To  Louis  Mathurin  Busson  du  Maurier,  of  Lombard 
Sfrcct^  171  the  CUtj  of  Loudon ^  gentlemen ^foi-  an  inven- 
tion  of  improvements  in  the  c(msi?^uciwn  of  springs  for 
carriages,  being  a  communication  from  a  foreigner  re- 
siding abroad, — [Sealed  Srd  Januaiy^  1839.] 

Thesb  impiDTements  in  springs  ibr  oarriag«8|  coofut  in  a 
combinataosi  of  leven  and  alidea,  in  coajunetion  with  pecu* 

liarly  shaped  springs.  The  advantage  to  be  deri^  c  tl  lrt>m 
such  improved  system,  is  the  leasemng  of  the  number  oi* 
eprings,  and  at  the  same  thne  preycnting  stage  coaehesy 
or  any  other  Tehieles  to  which  these  impvonred  springs  may 
be  applied,  from  oTertnniing,  even  thongh  one  of  the 
wheels,  on  the  same  axietree,  were  to  be  twelve  inches 
higher  than  the  other. 

In  order  to  make  the  improved  i^tem  of  springs  more 
readily  nndenrtoodi  I  have  represented,  in  Plate  I,  several 
views  of  parts  of  a  coach,  or  other  vehicle,  to  which  the 
said  improvements  are  adapted. 

•  And  I  would  here  remark  that,  although  I  have  repre- 
sented « three»bodied  coach  or  diligence,  to  wliieh  the  im- 
provements are  applied,  it  is  evident  that  the  same  may  he 

adapted  to  au}  four-wheeled  veliiclc  ;  and  1  shall  aftcrwai"ds 
describe  a  method  of  applying  the  invention  to  a  two- 
Ddieeled  caniage* 

In  all  the  figures  of  the  accompanying  drawing,  Ihe  same 
letters  of  referenoe  indicate  aHmlar  parts. 

Fig.  4,  represents  a  longitudinal  elevation  of  a  three- 
bodied  coach  or  diligence,  with  the  invention  applied 
thereto,  fig*  5,  is  a  plan  or  horizontal  view  of  the  framing 
of  the  carriage,  the  body  and  the  wheels  being  removed  in 
order  to  avoid  complexity.  Fig.  6,  is  a  view  of  the  hind- 
wheel  part  of  the  carriage,  the  body  of  the  coach  being 
only  partly  indicated  by  an  outline :  in  this  figure,  the 
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carriage  is  supposed  to  be  travelling  on  a  level  road.  Fig.  7, 
is  a  view  of  tlie  same  part  of  the  oaniagie;  but  in  diia 
figttie  one  of  the  wheels  is  seen  to  be  considerablj 
higher  than  the  other,  perhaps  from  being  elevated  on  a 
bank ;  and  it  will  be  seen  that  the  axletiee  is  greatly  in- 
clined,  although  the  body  of  the  coach  remains  in  a  hori- 
sontal  posiliaiu 

A,  A|  is  an  iron  or  wooden  bar,  supporting  the  springs 
It,  K,  which  are  connected  with  the  levers  c,  c,  by  means  of 
links  or  bridle  pieces  d,  d,  that  lire  attached  to  the  ends  of 
tiie  said  levers.  The  bar  a,  is  placed  transversely  under 
the  body  of  the  oaniage»  and  just  above  the  azletree:  this 
^  bar  is  wider  than  it  is  thick,  and  is  so  situate  that  you  see 
its  width  in  the  drawings.  A  siniibir  bar  is  fastened  to  the 
sides  of  the  body  of  Uie  carriage,  both  at  the  front  and 
hind  part.  The  levers  c,  c,  are  mounted  in  bearings^ 
made  on  the  under  part  of  the  said  bar  a,  and  the  springs 
B,  Ts  are  ibstened  together,  at  their  centre,  by  a  stay,  with 
screws  and  nuts.  The  upper  spring  being  the  larger,  bears 
directly  on  two  fnctioji  plates  ^  ^,  screwed  on  the  bar  a  ; 
the  lower  spring  bears  on  an  elastic  plate  e,  and.  at  each 
extremity  of  the  springs  a  fiietion  roller  may  be  placed  so 
as  to  rcndLT  their  motion  more  easy,  c,  c,  are  levers 
mounted  in  the  under  part  of  the  bar  a,  a,  as  above  de- 
scribed; one  end  of  these  levers  being  conneoted  at  the 
point  f,/,  with  the  link  at  snpportsir  the  revene  end 
being  made  forked  at  g,  as  will  be  hereafbr  deseribed. 

The  double  links  or  supporters  are  jointed,  at  their  lower 
ends,  to  the  short  arm  of  tlie  lever  c,  at  /» as  before  men- 
tiooady  and  axe  united  over  the  top  of  the  iqprings  Bp  B,  on 
which  they  both  bear,  by  a  screw*  bolt,  and  nut* 

At  each  end  of  the  links  d,  d,  there  is  an  iiMreese  of 
thickness  to  allow  of  a  recess  being  bored  to  receive  the 
head  of  the  levers  c,  c,  jointed  to  the  said  links  d»  n.  This 
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is  done  to  strengthen  the  links,  and  to  prevent  the  whole 
wdght  of  that  part  of  the  carriage  firom  bearing  on  the 
joining  bolt,  and  to  avoid  the  danger  of  their  being  broken. 

j;,  are  two  rnrviliiiear  slides,  in  which  a  friction  roller  F, 
runs ;  this  friction  roller  is  mounted  in  the  fork  at  the 
end  of  the  leven  c.  These  slides  are  fastened  hj  their 
feet  to  the  azletree,  and  a  supporter  strongly  &stened 
on  the  axletree,  or  on  the  cross-bar,  supports  the  slide  at 
its  outer  end.  The  curve  of  these  slides  is  calculated  ac- 
cording to  the  degree  of  inclination  it  is  desired  the 
coach  should  stand  at,  and  may  be  so  constructed  as  to 
alloivrthe  carriage  to  support  an  inclination  of  about  itdrty 
inches  without  overturning.  In  order  to  prevent  the  fric- 
tion roller  f,  from  wearing  too  rapidly,  it  luay  be  made  of 
iron,  case-hardened,  or  of  steel,  or  cast  iron, 

ftf  H,  fig.  4f,  and  5»  are  stays,  £utened  by  one  end  to  the 
springs  B,  B,  and  by  the  other  to  the  beam  of  the  carriage, 
or  to  the  other  axletree.  These  stays  are  used  to  prevent 
the  springs  b,  Irom  deviating  from  the  vertical,  and  in- 
dining  either  forward  or  backward,  in  cases  of  ascent  and 
descent 

In  many  carriages  the  fore  wheeb  are  not  united  to  the 

hind  wheels  by  a  beam,  or  by  swan  necks.  The  present 
system  would  also  be  ap])licable  to  such  carriages,  as  well 
as  to  any  other  eonstmctioii  €i  £vnr-wheeled  carriage :  in 
that  case  the  body  would  be  linked  or  chained  to  the  fore 
and  hind  parts  of  the  carriage  framing,  by  rods  or  chains* 
as  at  H,  II,  fig.  4,  and  5. 

The  same  system  might  easily  be  adapted  to  two-wheeled 
caxriagesi  by  placing  the  above  described  apparatus  on  a 
frame  instead  of  pladng  it  upon  the  axletree« 

The  action  of  these  compound  springs  is  as  follows 
When  the  carriage  runs  on  level  ground,  tlie  elasticity  of 
the  springs  b,    is  suificient.to  prevent  any  shaking  of  the 
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body  of  the  carriage,  the  liiiks  preserving  always  tlie  ver- 
tical position,  and  the  rolleirs  f «  of  the  levers  bearing 
on  the  middle  of  tho  slide  B,  as  shewn  m  figure  6.  But 
when  one  of  the  wheels  is  higher  than  the  other,  then 
the  lever  near  the  lowest  wheel  rises  in  the  slide,  and  the 
lever  on  the  highest  wheel  descends  in  the  same  pioporLiuii, 
as  shewn  in  figure  7.  I'hus  the  levers  c,  c,  always 
preserve  the  same  horizontal  position!  thereby  main- 
tain the  body  of  the  coach  horizontally,  and  the  roller 
gradually  resumes  its  former  position  as  the  wheels  get  on 
even  ground. 

In  conclusion,  I  wish  it  to  be  understood  that  I  do  not 
daim  the  method  of  transferring  the  weight  of  the  carriage 
to  the  springs  b,  b,  by  means  of  the  levers  c,  c,  and  bridle 

pieces  D,  as  1  am  aware  that  carnages  have  been  liung 
by  levers  acUng  on  springs  \  but  i  claim,  as  the  invention 
secured  to  me  by  the  present  letters  patent,  firstly,  the  use 
and  adaptation  of  the  slides  £^  i,  as  connected  widi  a  system 
of  springs  for  carriages ;  and  secondly,  the  arrangement  of 
the  several  parts  together,  wiili  the  slides  e,  e,  by  means 
of  which  I  can  construct  a  system  of  springs,  as  above  de- 
scribed, which  will,  in  a  great  measure,  prevent  carriages 
being  overturned. — [InraHed  m  ike  R0U9  Chapel  Office^ 
July  1839.] 

Spccifieatloa  dnim  by  Mcsm.  Newton  and  Berrj. 


To  Caleb  Bedells,  of  Leicester^  manufacturer^  for  im- 
provements in  glavee,  UodingB,  and  other  orHde*  of 
Aostery.-^Besled  «lst  January,  1 839.] 

My  invention  relates  to  a  mode  of  applying  elastic  bands 
of  india  rubber  (caoutchouc)  web  in  the  making  of  gloves, 

stockings,  and  other  articles  of  iiosiery,  and  consists  in 
placing  such  webs  on  the  needles  of  stocking  or  knitting 
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frames,  and  producing  thereon  knitted  fabrics,  such  as 
gloves,  or  stockings^  or  night  caps»  or  other  fitbrics,  pro* 
dueed  in  knitting  finones. 

And,  in  order  to  give  the  best  information  in  my  power 
of  the  precise  nature  of  my  invention,  and  to  distinguish 
it  from  otiier  modes  of  applying  the  elasticity  of  india  rub- 
ber to  gloves,  stockings,  and  other  articles  of  hosiery,  and 
that  the  invention  may  be  readily  performed,  I  will,  in  the 
first  phice,  observe  that  I  am  aware  that  elastic  bands,  con^ 
taining  india  rubber,  have  been  before  applied  to  gloves 
and  other  knit  articles  in  various  ways ;  first,  by  enclosing 
ttcands'or  threads  by  sewing  them  between  two  woven  » 
biics  or  other  substances,  snoh  as  leather,  and  applied  to 
gloves  and  other  articles  of  hosery ;  secondly,  obtaining 
double  fabrics  by  weaving',  and  strands  or  threads  of  india 
rubber  have  been  drawn  between  such  double  fabrics,  and 
Mich  bands  have  been  applyed  by  sewing  to  various  articles 
of  hosiery;  thirdly,  elastic  webs  or  bands  have  been  ol^ 
tained  by  weaving  india  rubber  threads,  and  by  means  of 
sewing,  such  bands  have  been  applied  to  various  aiticies  of 
hosiery ;  and  fourthly,  strands  or  threads  of  india  rubber 
have  been  applied  or  introdoced  into  stockings,  gloves,  and 
other  artides  of  hosiery,  in' the  act  of  making  such  fiibrios, 
and  by  means  of  a  long  needle,  or  such  like  instrument, 
drawing  threads  of  india  rubber  through  the  se\  eral  rows 
of  stitches  or  loops  as  they  are  formed  in  knitting  frames, 
and  by  this  means  producing  elastic  tops  to  stockings  and 
other  articles  of  hosiery. 

Now  my  invention  consists  in  taking  elastic  india  rubber 
webs  or  bands,  prepared  suitably  for  the  purpose  of  run- 
ning them  on  to  the  needles  of  stocking  or  knitting  frames, 
and  working  the  knit  &brics  thereon. 

The  elastic  fabrics,  webs,  or  bands,  I  prefer  for  the  pur- 
poses of  my  invention,  are  such  as  axe  produced  in  looms 
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vorkiiig  with  shuttle  and  warp,  and  m  well  known  and 
used  for  a  great  variet}  <A  purposes;  and  in  weaving  such 

webs  for  the  purposes  of  my  invention,  the  warp  threads  t)f 
india  rubber  inaj  be  covered  in  suitable  covering  macliiues, 
or  th^  may  be  uncovered :  thread  covered  in  the  act  of 
weaviiig,  as  is  well  undeiBtood  m  weaving  such  dastic 
bands  or  webs,  and  the  warp  of  such  Mrics,  may  be  wholly 
of  iiuiicL  rubber  threads,  or  partly  of  iiiilia  rubber,  and 
partly  of  threads  or  yams  of  cotton,  silk,  or  other  fibrous 
substances.  And  J  would  state  that  I  do  not  confine  my- 
self to  any  particular  description  of  elastic  bands  of  india 
tubbcr,  nor  does  the  making  of  such  bands  constitute  any 
part  of  my  invention. 

In  weaving  bands  containing  tlneads  or  strands  of  india 
rubber^  to  be  used  according  to  my  invention^  I  so  arrange 
the  warp  that  'diere  is  a  strong 'thread  of  cotton^  or  other 
material,  next  to  the  selvage,  warp  thread,  or  yarn,  which 
strong  thread  is  to  be  drawn  before  rumiing  the  band  or 
web  on  to  the  needles  of  a  stocking  or  knitting  £rame» 

By  this  means,  when  such  thread  is  drawui  the  selvage 
warp  thread,  or  yam,  stands  at  a  distance  hem  the  other 
wai*p  threads  ;  and  tlie  fabric  from  whieh  such  warp  thread 
has  been  drawn  will  siniply  consist  of  the  weft  threads, 
which  will  offer  an  open  fskbricfor  the  passage  of  the  needles^ 
and  the  web  or  band  so  prepared  may  readily  be  run  on  to 
the  needles* 

It  is  well  known  that  in  making  elastic  webs,  or  bands, 
by  the  application  of  India  rubber,  that  the  threads  or 
strands  of  that  material. are  used  when  in  a  stretched  and 
non-elastk  state ;  and  elasticity  is  obtained  thereto  by  the 
application  of  heat. 

And  in  using  such  bands,  or  webs,  according  to  my  in- 
vention, I  prefer  them  to  be  in  their  elastic  state ;  and  in 
working  according  to  my  invention,*«8Upposing  I  am  about 
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to  make  a  glove,  or  a  stocking,  or  other  article  of  hosiery,— 
I  take  a  length  of  india  rubber  web,  of  the  length  I  denie 
the  band  to  be»  and  stretdi  it  out  to  the  width  of  needles 
of  a  stocking  frame,  according  to  the  size  I  deare  to  make 
the  top  oi  tlic  glove,  or  stockings,  or  other  article ;  and  by  a 
wire  or  other  stretcher,  having  points  at  the  ends,  I  keep 
the  elastic  band  atcetdied  out  to  the  desired  width.  I  then 
ran  the  selvage  of  the  band  orer  the  heads  of  the  needlea, 
and  commence  woflcing  with  the  stocking  or  knitting  frame, 
in  the  ordinary  manner,  by  the  hand  or  thread  carrier,  lay- 
s  ing  thread  on  to  the  needles,  which,  by  means  of  jack  and 
lead  sinkers^  is  depressed  between  the  needles,  and  passed 
into  the  eyes,  or  under  the  beards  thereof,  as  is  well  under? 
stood,  and  the  presser  bar  closing  the  beards  allows  of  the 
elastic  band,  or  web,  to  be  thrown  or  knocked  off  the 
needles;  and  the  loops  of  thread  produced,  as  above  ex- 
plained, will  thereby  be  drawn  through  the  elastic  band ; 
and  in  the  working  of  the  machine  these  loops  will  be  car- 
ried back  on  to  the  stems  of  the  needles,  and  the  hand  or 
tliread  carrier  will  lay  a  fresh  quantity  of  thread  on  to  the 
needles,  which  will  be  sunk  between  them  by  the  sinkers^ 
and  the  previously  fonned  loops  or  work  will  be  th^ 
thrown  off  the  needles  in  the  ordinary  manner.  The  knit- 
ting of  the  glove,  stocking,  or  other  article,  will  then  be 
gone  on  with  in  the  usual  way  of  making  such  work  in 
knitting  frames :  and  in  respect  of  stockings,  or  other  ar- 
tidesj  it  will  only  be  desirable  to  remark^  that  in  using 
elastic  bands,  according  to  my  invention,  it  vrill  not  be 
necessary  to  make  the  top  of  the  stocking  double  at  the  . 
top  by  turning  over  a  portion  thereof  as  is  now  practised ; 
and  such  is  the  case  with  gloves  and  socks,  and  other  ar- 
ticles of  hosieiy,  where  one  part  has  in  like  manner  been 

folded  over. 

From  the  foregoing  descriptiou  it  will  readily  be  under- 
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stood  that  various  articles  of  hosiery  may  have  elastic  iudia 
robber  bands  produced  thereto  in  stoddng  or  knitting 
frames ;  for,  whatever  be  the  article  to  be  produced,  vhe* 

ther  stocking-s,  gloves,  socks,  or  other  articles  of  hosieiy,  it 
will  only  be  necessary  to  commence  working  by  putting  a 
length  of  dastic  India  rubber  band^  or  web^  on  to  the 
Needles,  and  then  prodneing  the  article  in  the  usual  way 
of  making.  I  would  remark,  that  m  case  it  Is  desired  to' 
have  an  elastic  band  between  two  portiunt,  oi"  knit  fabric, 
in  such  case  1  weave  the  elastic  band  with  a  draw  thread 
at  each  selvage;  and  first  work  by  putting  one  selvi^e  on 

»  the  needles,  and  producing  the  quantity  of  knit  &bric  on 

that  selvage  which  may  be  required  ;  and  hanng  taken  the 
work  off  the  needles,  I  run  the  other  selvage  of  the  ekustic 
band  on  to  the  needles,  and  produce  the  quantity  of  knit 
frabric  required  on  the  selvage* 

I  would  remark,  that  alibough  I  have  described  a  parti- 

,  cular  mode  of  making  the  elastic  bands  of  india  rubber  for 

the  purposes  of  my  invention,  I  do  not  confine  myself 
thereto ;  and  although  I  prefer  commencing  the  work  by 
putting  the  previously  made  web  on  to  the  needles,  it  will 
be  evident  that  the  web  may  be  put  on  to  the  knit  febrics 
before  taking  tlieiii  out  of  tlie  kiiiLliu<;  frame,  by  running 
J  a  width  of  elastic  india  rubber  band,  or  web,  on  to  as  many 

needles  as  have  been  at  work,  and  have  knit  fabric  thereon, 
and  drawing  the  last  loops  throi:^h  the  ehistic  &bric  or 
web ;  and  then  by  the  operation  called  "  binding  oiT,**  the 
loops  may  be  successfully  drawn  through  each  other  and 
fastened,  or  a  fastening  of  the  knit  fabric  and  the  elastic 
&bric  may  be  accomplished  by  passing  a  thread  of  cotton 
or  other  fibre  through  the  row  of  loops  of  the  stocking 
fiibric,  which  have  been  previously  drawn  throngh  the  elastic 
fabric,  as  above  explained ;  and  by  fastening  on  each  side, 
•  the  two  will  be  made  fast.   1  do  not,  however,  confine  my- 

VOI,.  XV.  B 
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self  to  a  particular  mode  of  combining  elastic  webs  (pre- 
pared by  other  means  than  the  stoduDg  firame)  with  stock* 
ing  fabrics,  so  long  as  the  combination  takes  place  in  the 

working  of  knitting  or  stocking  frames  or  machines. 

Having  thus  described  the  nature  of  my  invention,  and 
the  manner  of  performing  the  same,  I  would  have  it  under- 
stood that  what  I  churn  as  my  invention  is  the  mode  herein 
described  of  applying  elastic  india  rubber  bands  in  the 
making  of  gloves,  stockmgs,  and  other  articles  of  hosiery. 
llm  olied  M  t/te  Inrolmeni  Office^  March^  1839.] 


To  Pennock  Tigar,  of  Grove  Hill,  in  ike  parish  of  St, 
NicholoMt  m  the  liberty  of  Beverley^  in  the  county  of  York^ 
mer^anty  for  his  invention  cf  certain  imjnwemente  in 
the  construction  and  carrtmgement  of  iron  or  other  metai 

w/teelSffor  cai-riages, — [Sealed  13th  January,  1^4^.} 

These  improvements  consist  in  a  peculiar  mode  of  fitting 
the  spokes  of  metallic  wheels  to  their  naves  and  felloes, 
by  means  of  screws  formed  on  their  ends. 

Plate  L,  fig.  8,  represents  the  section  of  a  wheel  taken 
transversely  through  its  diameter,  a,  is  the  nave  or  box  of 
the  wheel  formed  of  metal ;  b,  the  felloe  also  of  metal ; 
c,  c,  c,  c,  the  spokes,  made  of  cylindrical  rods  of  metal. 
Holes  are  drilled  in  the  nave  or  box  in  oblique  directions* 
and  tapped  with  screw  threads,  the  ends  of  the  spokes 
having  corresponding  threads. 

Ill  forming  the  wheel  the  spokes  arc  inserted  in  the 
oblique  positions  shewn,  for  the  purpose  of  resisting 
lateral  force.  They  are  lirst  screwed  a  considerable  dis- 
tance into  the  nave,  sufficiently  for  to  allow  of  the  felloe 
or  rim  of  the  wheel  being  brought  over  the  outer  ends  of 


Digitized  by  Goog' 


Fiekher^i^  for  tm^s^  in  Loam*  for  fFeavmff,  19 

the  flpokes;  the  spokes  ore  then,  by  unscrewing^  or  turn* 
ing  the  zereise  way  to  that  in  which  they  were  inserted, 

partially  withdrawn  from  the  nave,  tiicir  outer  ends  by 
diat  meaus  becoming  screwed  into  the  rim  or  felloe. 

The  Patentee  merely  claims,  as  his  inventiony  tiie  mode 
of  festening  the  spokes  into  the  nave  and  felloe,  by  screw- 
ing, as  de8cribed.--{i^ro&«l  fit  ike  jRoiU  Ckapei  Office, 
July,  1834.] 


Ih  Chaeles  Flbtcheb,  of  Siroudf  m  ike  county  of  Olou^ 
eestej*,  meekanisi,  for  ceriam  improwmenie  m  ike  eon- 

siruction  of  looms  for  weaving. — [Sealed  5th  March, 
1838.] 

These  improvemenU  in  the  construction  of  looms  for 
weaving  consist,  iirstly,  in  the  peculiar  arrangement  or  dis- 
position of  the  working  parts  of  such  looms  as  are  to  be 
driven  by  steam  or  other  rotary  power,  and  in  the  parti- 
cular tidaptatiou  of  such  arrangement  of  parts  to  tlie  pur- 
poses of  weaving  woollen  clotlis ;  secondly,  in  the  intro- 
duction of  certain  new  parts  or  pieces  of  mechanism  into 
looms  in  general,  by  means  of  which  I  obtain  considerable 
advantages  as  to  speed  and  uniformity  of  work,  especially 
as  regards  the  weaving  of  woollen  cloths. 

By  these  improvements  I  am  enabled  to  weave  better 
cloth  by  power  than  has  hitherto  been  accomplished  by 
hand,  the  work  being  much  firmer  and  stouter;  and  the 
raechaniBm  affording  the  capability  of  making  many  more 
**  picks"  per  minute,  and  causing  less  breaking  of  the  warp 
threads,  thereby  producing  a  fabric  of  better  quality,  and 
in  greater  quantity,  in  a  given  time. 

In  this  improved  construction  of  loom,  the  yam  beam  or 
roUer,  upon  which  the  warp  is  placed,  is  situated  at  the 
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bottom  of  the  firamiiig  of  the  machine  $  and  the  work  beina 
or  roller,  upon  which  the  woven  doth  is  wound  up,  im 
placed  at  the  top,  so  that  the  warp  threads  proceed  through 

the  headles  or  liealds  in  vertical  positions ;  while  the  har- 
ness, for  dividing  or  shedding  the  warp,  slides  horizontally 
in  suitable  bearings  attached  to  the  framings  of  the  loom» 

The  batten  or  slay,  for  beating  up  the  wefit  threads,  is 
made  to  rise  and  fall  vertically  by  the  action  of  suitable 
cains  and  levers,  and  is  impelled  upwards  by  the  momentum  • 
of  a  falling  weight  or  weights,  which  can  be  so  regulated 
or  adjusted  as  to  increase  or  diminish  the  blow,  as  may, 
under  dreumstances,  be  found  desirable.  * 

This  part  of  the  mechanism  is  also  furnished  with  siuta- 
ble  elastic  regulating  stops  for  the  rising  batten  to  strike 
against  at  the  same  time  that  it  is  closing  or  beating  up 
the  cloth,  and  by  the  dastidty  of  these  regulating  stops, 
tiie  sudden  concussion  of  the  batten,  and  consequent  strain 
upon  the  warp  threads,  is  irnnu  cliatelj  relieved;  whilst  the  » 
blow  being  caused  by  a  descending  weight,  (mounted  upon 
the  end  of  a  graduated  lever  attached  to  the  cam  shaft,) 
any  degree  of  impulse  can  Be  given  to  the  batten,  without 
causing  an  undue  strain  upon  the  warp  threads,  and  with 
much  greater  effect  upon  the  work  than  can  be  obtained 
by  the  best  hand  weaving.  » 

In  order  to  illustrate  my  improvements  in  the  construc- 
tion of  looms,  and  that  they  may  be  more  definitely  ex- 
plained, I  have  represented  such  views  of  my  improved  loom 
as  will  render  its  peculiar  arrangement  and  novel  features 
sufficiently  evident. 

Rate  IL,  fig«  1,  is  a  side  or  end  elevation  of  the  loom  ^ 
fig.  S,  a  plan  or  horizontal  view  of  the  same,  as  seen  from 
above ;  fig.  3,  a  back  view  of  the  loom ;  and  fig.  4,  is  a 
vertical  section  taken  transversely  through,  about  the  mid- 
dle of  the  loom,  at  the  dotted  lines  A,  b,  in  fig.  3,  similar 
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letters  of  reference  being  marked  upon  corresponding 
parts  of  the  machinery,  in  all  these  £gurcs. 

The  aide  ftmt^,  in  which  the  ordinary  parts  of  the  loom 
sre  mounted^  axe  represented  at «,  a,  o, being  connected 
by  crcMtt  stretchers  b,  e,  is  the  yam  beam  or  rpUer  upon 
which  the  warp  d,  is  wound.  The  warp  threads  proceed 
£:om  the  yaxn  beam  through  the  harness  or  heakls 
which  slide  hcnzontally  in  bearings  f,f^  affixed  to  the  firame 
a^n^QXL  eadi  aide. 
Itwflibe  seen  that  the  elotb,  as  it  is  produced  by  the 

I  weaving^,  proceeds  over  the  breast  beam      on  to  the  work 

I  I  or  cloth  roller     at  the  top  of  the  loom.  The  shuttle  boards 

or  boxeSf  are  shewn  at «,  i,  secured  fast  to  the  sides  of  the 

!  fiame  a, andaxe  quite  free  from,  and  mdependent  o(  the 

moTiag  slay  or  batten  This  peculiar  arrangement 

of  the  parts  of  thu  louiu,  will  admit  of  the  batten  or  slay, 
being  projected  upwards,  to  beat  against  the  weft ;  and  this 
particular  motion  is  most  desirable  in  manu&cturing  woollen 

I  cJoths. 

*  Upon  the  main  driving  shaft  / ,  t]u  strap  pully  /,  is  thrown 

into  gear  with  the  driving  pinion  m,  by  means  of  tlie  setting- 
on  rod  tt ;  and  the  pinion  being  geared  with  the  tootlied 
wheel  o,  which  is  &st  upon  the  cam  shaft     the  toothed 

- 1  wheels     q,  are  actuated.   The  larger  of  these  wheels 

is  keyed  fast  upon  the  tappet  shaft  r,  upon  which  the  tap- 
pets or  cams  s,  s,  s,  s,  are  also  mounted;  thus  it  will  be 
aeen,  that  as  this  tappet  ahafr  f*,  revolvefly  the  tappets  a, 
will  succesBiYely  actuate  the  treadle  levers  i,  t,  and 
thus  divide  the  warp  threads  by  shedding  the  healds  at 
proper  intervals  for  tlie  passage  of  the  shuttle  u.  The 
shuttle  is  projected  across  the  loom  by  means  of  the  pick- 
ing stick  which  is  sndd«ily  actuated  by  the  spring  to, 
causing  the  roller,  upon  the  end  of  the  short  lever  sp,  to 
escape  the  step  or  fall  cut  upon  the  scroll  cam  keyed  fiuit 
upon  the  cam  shaft/?. 
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It  will  be  seen  that  there  is  one  of  these  scroll  cams  at 
each  end  of  the  cam  shaft,  having  the  step  or  iaHl  cut  in 
ofyposite  points  of  their  pt  rij  heries^  in  order  to  effect  the 
projection  of  the  shuttle  from  each  side  of  tlie  loom  alter- 
imtely,  which  will  be  readily  understood  by  persons  con- 
versant with  the  ordinary  evolutions  of  the  loom» 

The  extreme  end  of  the  picking  stick  bears  against 
the  sliding  piece  2r,  and  exactly  at  the  point  opposite  the 
centre  line  or  point  of  the  shuttle,  so  that  the  shut  lie  will 
thus  receive  a  blow  in  a  direct  line  through  the  centre  of 
tiie  warps,  instead  of  being  liable  to  that  uncertain  course 
sometimes  prodnoed  when  the  slide  piece  is  attached  to 
picking  stick  by  a  cord.  To  the  other  end  of  the  pick- 
hv^  stick  is  attached  a  link  1,  connected  to  the  lever  2,  fast 
upon  the  upper  end  of  the  upright  rod  8 ;  which  le\'er 
is  placed  in  an  opposite  direction  to  the  lever  &8t  at  the 
lower  end  of  this  rod.  Bj  these  means  the  picking  stack 
is  suitably  actuated  by  the  rotation  of  the  scroll  cam  y. 

The  sudden  rise  of  the  batten  or  slay/,  and  the  necessary 
sharp  blow  which  is  desirable  to  beat  up  the  cloth,  as  each 
weft  ^thread  is  put  in,  is  effected  by  the  cams  4,  4>  which 
are  fast  npon  the  cam  shaft,  and  consequently  revolve  with 
it,  actuating  the  lever  5,  fast  upon  tlie  cross  shaft  6,  and 
allovmig  this  lever  to  escape  or  fall  past  the  strait  side  of 
the  cam,  as  will  be  clearly  seen  in  fig.  1,  where  the  lever  5, 
is  shevm  just  upon  the  point  of  escaping  the  earn  and  is 
drawn  in  dotted  lines  in  the  same  figure  as  having  escaped 

this  point. 

By  the  momentum  of  the  falling  weights  7,  7,  at  tlie 
ends  of  the  levers  S,  d»  (&st  upon  the  cross  shaft  6,)  the 
levers  9,  9,  (also  made  fast  iqpon  the  shaft,)  are  made  to 
rise;  and  as  the  frames  10,  10,  carrying  the  batten  y,  are 

attached  to  the  extreme  ends  of  these  levers  9,  9,  tlie  batten 
will  inunediatcly  ascend  with  a  sharp  quick  stroke,  and 
thus  perform  the  beating  up  of  the  cloth. 
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It  will  be  seea  that  tliese  frames  10,  10,  (as  there  is  one 
to  carry  each  end  of  the  batten  or  slay)  are  provided  with 

adjustable  stop  pieces  or  set  screws  11,  so  tliat  the  stroke 
of  the  batten  or  degree  of  impetus  may  be  varied  according 
as  the  quality  of  the  cloth  to  be  produced  may  require. 

As  the  batten  ascends,  all  strain  upon  the  warp  threads 
is  obviated  by  means  of  the  India  rubber  or  other  elastic 
bed  1^,  with  wliicli  each  side  of  the  loom  is  providod,  for 
Uie  purpose  of  giving  a  slight  rebound  to  the  batten,  as  the 
stops  1 1 ,  strike  against  the  bed  1^  and  thus  preventing  any 
possibiH^  of  breaking  the  warps  in  consequence  of  the 
'  sharpness  of  the  blow  given  by  the  batten.    It  will  also  be 

perceived  that  the  dc^Tee  of  iinjirtiis  given  to  tlie  baiti  u 
may  likewise  be  adjusted  by  sliding  the  weights  7,  upon 
the  lever  8,  as  occasion  may  require* 

As  the  blow  of  the  batten  against  the  weft  thread  is 
quite  sufficient  to  cause  the  yam  beam  to  give  out  the 
quantity  of  yam  required,  I  am  enabled  to  dispense  with 
the  usual  delivering  and  taking  up  motions  wliich  are  com- 
monly attached  to  power  looms,  merely  keeping  the  whole 
in  proper  tension  by  means  of  the  friction  band  or  weighted 
cord  13,  conducted  over  suitable  tension  pullies  14*,  and 
round  the  drums  at  the  ends  of  the  warp  and  work  rollers. 
4  In  case  the  shuttle  should  not  enter  the  shuttle  box  at 

every  stroke  of  the  picking  stick,  the  notched  lever  15,  will 
eateh  upon  the  tooth  or  neb  16,  upon  the  batten  as  it  rises, 
and  thereby  raise  the  lever  17,  iuid  by  the  agency  of  the 
rod  18,  lift  the  hand  lever  19,  off  tlie  pin  fixed  in  the  side 
of  the  settmg-on  rod  n,  which  will  cause  the  spring  to 
throw  the  driving  pulley  out  of  gear  with  the  pinion  in, 
and  to  stop  the  loom. 

It  will  be  evident  that  the  descending  weights,  which 
raise  the  batten  or  slay  to  its  work,  may  be;  exactly  regu- 
lated to  give  any  degree  of  impetus  to  the  stroke  of  the 
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reed,  hy  being  loosely  mounted  upon  levers  attached  to  the 
cam  shaft ;  which  levels  may  he  so  graduated  as  to  insure 
any  degree  of  momentum  that  it  may  be  desiiahle  to  give 
to  beat  any  quality  of  work ;  and  also  it  will  be  seen, 
that  by  these  means  tlie  two  ends  of  the  reed  may  at  oucc 
be  brought  to  hear  upon  the  work  equally. 

Another  great  advantage  in  my  improved  construction 
of  loom  consists  m  having  the  shuttle' boxes  detached  from 
the  slay  or  batten,  and  fixed  or  made  stadonary  upon  the 
framing  of  the  loom,  so  that  when  the  %s\.ips  are  divided, 
the  blow  of  the  picker  can  instantaiieoui>ly  be  given  to  the 
shuttle^  which  is  at  rest ;  and  as  such  blow  may  thus  be 
given  in  a  direct  line  with  the  points  or  centre  of  the 
shuttle,  the  shuttle  will  be  impelled  through  the  warps  in 
a  straiglit  undeviating  line,  instead  of  being  liable  to  that 
zig  zag  course  so  frequent  in  common  power  looms,  caused 
by  the  direct  impetus  given  to  one  side  of  the  shuttle,  and 
while  it  is  in  a  state  of  constant  motion  with  the  vibration 
of  the  batten,  thus  frequently  throwing  the  shuttle  out  of 
its  direct  course,  causing  it  to  break  through  the  warps 
and  fly  out  of  the  loom* 

Having  now  described  my  hnprovements  in  looms  for 
weaving, — I  confess  that  I  am  aware  of  having  described 
some  Will  known  })arts  of  mechanism  commonly  emplo^'-ed 
for  weaving ;  but  this  I  have  done  for  the  sake  of  illus- 
trating the  manner  in  which  I  adapt  my  improvements  in 
looms  to  those  contrivances  already  known,  and  therefore 
I  make  no  claim  to  any  such  of  the  old  or  known  parts  of 
looms  independently  of  my  peculiar  aiTanfjrement  and  coni- 
biuatiou.  But  I  claim,  as  my  invention,  th^  novel  arrange- 
ment, construction,  and  adaptation  of  the  parts  of  such 
apparatus  or  mechanism  in  the  way  I  have  represented  in 
the  drawing  annexed,  particularly  as  regards  looms  for 
weaving  woollen  cloths  \  and  especially  the  adaptation  of 
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adjustable  and  elastic  stops  for  the  purpose  of  determining 
the  blow  or  extent  of  stroke  of  the  batten  or  slay  in  beating 
up  the  work  in  loomg  in  general ;  and  also  the  atattonaiy 
ahnttle  boxes  when  fixed  to  the  framework,  or  constructed, 

independently  of  the  batten  or  slay,  for  the  purpose  as 
aforesaid,  that  a  direct  and  steady  impetus  may  be  given 
to  the  shuttle. — IJuroiied  in  ike  MoUs  Chapel  Qfice, 
September,  1838.] 

8pecific«tioa  dzswn  Iqr  Mwwi.  N««im  ud  Btrry. 


To  John  Heathcoat,  of  Tiverton,  in  the  count ij  of 
Devon,  lace  manufacturer^  for  his  invention  of  a  new  or 
improved  method  or  methods  of  mamtfaduring,  pro^ 
ductng,  formings  or  fashioning  ornaments,  or  onnamenied 
work  or  fgwes  upon,  or  applicable  to,  gauze^  muslin, 
and  net,  and  divers  kinds  of  cloi/i,  stuff,  or  icoven  tex^ 
turesi  and  also  certain  machinery  tools,  implement s,  or 
apparaius,  to  be  used  in  manitfaeturing,  producing, 
forming,  faskioningy  and  appfymg  such  omamenis,  or 
ornamented  2^07*^.— [Sealed  May  4th,  1837.] 

The  iirst  part  of  this  inyention  consists  in  a  method  or 

methods  of  manufacturing,  producing,  forming,  or  fashion- 
ing oruame&tSy  or  ornamental  work,  or  iigures,  omiposed 
of  edgings,  neiges,  tattings,  or  narrow  str^^  of  any  other 
suitable  fitbric,  made  to  assume  new  forms  and  shapes  by 
being  put  upon  pins,  arranged  to  reodve  ihe  same,  in 
curves,  angles,  circles,  or  other  figures.  Tliis  will  be  fully 
explained  by  the  drawings  and  description  of  the  machineiy 
hereinalker  inserted. 

I  do  not,  however,  confine  mys^  to  that  particular 
system  of  machinery,  but  claim  the  method  of  forming  or 
fasiuoning  omameutai  iigures  upon,  or  by  mt^auis  of  t»eries 
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of  pins,  whether  the  same  be  arranged  on  a  cylinder  or  on 
any  flat  or  curved  surface.  And  I  further  claim  the 
method  of  forming  ornamental  figures  from  neiges,  edgings, 
tattings,  or  oLher  fabrics,  with  indentations,  or  spaces  left 
at  suitable  places,  contrived  for,  and  intended  to  facilitate 
the  forming  of  curves  and  acute  angles  or  turnings,  so  as 
to  permit  the  said  edgings  or  other  fabrics  to  assume  the 
new  shapes  required  without  being  puckered  or  distorted. 

The  iudciitatiun  required  for  producing  one  pattern,  and 
the  new  form  which  is  given  to  the  edgings  in  that  par- 
ticular dengn,  by  putting  them  on  the  puis,  as  shewn  m 
flg.  1 1,  will  sufficiently  illustrate  the  nature  of  the  invention ; 
and  it  will  be  evident,  that  by  varying  the  forms  of  arrange- 
ment of  the  pins  with  corresponding  or  suitable  inden- 
tations or  spaces  in  the  edgings,  varieties  of  figures  or  pat- 
terns may  be  produced. 

The  second  part  of  my  invention  consists  in  certain  ma- 
chinery tools,  implements,  or  apparatus,  to  be  used  in  > 
manufacturing,  producing,  forming,  iashioniug,  and  apply- 
ing such  ornaments,  ornamental  work,  or  figures. 

Plate  L,  fig.  9,  represents  the  side  view  or  elevation  of 
the  machine  composed  of  the  large  cylinder  a,  and  the 
small  cylinder  b,  and  their  accessories,  mounted  upon  a 
frame  c.  The  rim  of  the  large  cylinder  is  pierced  with 
hcdes  to  receive  the  pins  a,  a,  i^ch  holes  are  made  in 
curves,  or  other  figures,  according  to  the  pattern  or  design 
intended  to  be  produced,  as  will  be  seen  more  clearly  in 
the  i)lan,  fig.  10.  These  pins  are  sustained  by  a  curved 
plate  D,  supported  iirom  the  axis  of  cylinder  a,  within  or 
updemeath  the  upper  portion  <^  the  said  <7linder  rim  a  ; 
-whidi  plate  is  so  shaped  and  kept  stationary  by  the  brace  ^, 
as  to  allow  the  pins  to  be  pressed  back  within  the  i)erfo- 
rated  cylinder  a,  as  they  are  successively  brought  in  con- 
tact with  the  small  cylinder  b,  by  which  means  the  borders. 
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sprigs,  or  other  ligures,  are  liberated  iroin  the  piii««  As 
the  cyliader  T&vclkveB,  the  pins  descend  b j  their  own  weight, 
whereby  the  points  agiin  project  from  the  cylinder  a,  and 
ai'e  kept  by  the  curved  plate  d,  in  that  position,  as  tliey 
move  in  succession  towards  the  upper  part  of  the  circle^  as 
will  be  best  seen  detached  at  hg.  12, 

Upon  these  pins  the  edgings  or  other  texture  (which 
may  be  conveniently  supplied  from  the  bobbins  i,  i,)  is  put, 
and  the  revolving  of  the  cylinder  a,  carries  it  forward 
towards  the  cylinder  which,  on  its  part,  draws  oif  the 
lace,  net,  or  other  fabric,  from  the  roller  H,  and  bears  it  on 
the  upper  part  of  its  soi&ce  towards  the  cylinder  a.  The 
sur&ces  of  these  two  cylinders  being  moved  simultaneously 
and  equally,  (hy  means  of  the  wheels,  upon  tlieir  respective 
axis,  working  into  each  other,)  the  net  and  the  edging  or 
border  are  bron^^t  together,  and  pressed  closely  between 
them :  over  the  small  cylinder  the  sizing  roller  e,  is  made 
to  press  upon  the  net, — the  surface  of  the  roller  being 
fonned  according  to  the  figure  which  the  edging  a^ssumes 
upon  the  cylinder  a. 

The  cement  is  applied  to  the  net  only  where  the  edging 
will  come  iq>on  it  when  the  pressure,  just  alluded  to,  causes 
the  edging  to  adhere  to  the  sized  net.  The  rolli  r  e,  is 
supplied  with  size  or  cement  by  a  small  roller  f,  the  under 
sur&ce  of  which  dips  into  the  trough  containing  the  same ; 
and  as  the  idlen  e,  and  F,  by  the  wheels  upon  their  re- 
flective aads,  are  connected,  and  in  due  proportion  wiHi 
the  cylinders  a,  and  b,  a  proper  supply  of  size  is  in  suc- 
cession applied  to  those  parts  of  the  net,  or  other  labric, 
intended  to  receive  the  omamented  border  or  pattern. 

I  find  it  convenient  to  cover  the  surface  of  the  roller  s, 
with  woollen  cloth  or  other  suitable  elastic  substance  which 
will  yield  to  any  inequality  of  the  material  passing  mider 
it   G,  is  a  cylinder  to  receive  the  lace, — ^it  is  moved  by 
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a  baiid  passing  over  the  cylinder  which  causes  it  to  draw 
the  lace  therefrom^  and  to  oTereome  any  tendency  which  it 
may  have  to  adhere  to  the  aaid  cylinder  Bnt  to  pre?ent 
the  lace  from  being  stretched  or  eloi^fated,  and  abo  die 

better  to  separate  it  from  the  cylinder,  I  cause  a  iiuinbLr 
of  threads  of  silk  to  pass  over  the  cylinder  B,  under  tlic  net. 
These  threads  efiectnaliy  strip  the  net  or  lace  fixun  the 
cylinder^  and  continue  id  contact  with  it  nntil  the  whole 
operation  is  completed,  and  are  not  separated  from  it  imtil 
the  lace  is  taken  from  the  cylinder  o.  Wet  spunges  b, 
are  made  to  press  against  each  of  the  cylinders  a,  and  b, 
to  take  off  any  aixe  which  may  adhere  to  them.  Motion  is 
giA  en  to  the  cylinder  b,  (which,  by  the  train  of  wheels  and 
the  band,  communicates  it  to  the  other  cylinders  and  the 
roller,)  by  a  treadle  acting  upon  the  ratchet  wheel,  ^ed  upon 
its  axis,  or  by  any  other  suitable  contrivance,  c,  is  a  spring 
whichi  by  its  action  against  the  bearing  of  the  qrlinder  a, 
r^pilates  the  pressure  upon  the  net  and  border  between 
the  two  cyHiulcrs. 

The  letters  of  reference  denote  the  same  parts  in  the 
several  figures* 

The  trough,  which  contains  the  sise  or  cement,  is  regu* 
lated  so  as  to  allow  a  proper  quantity  to  adhere  to  the  snr- 
fece  of  the  roller  f,  the  excess  being  retained  by  the  con- 
tact or  pressure  of  the  side  of  the  trough  against  it. 

I  find  it  useful  to  pass  the  net,  or  other  fabric,  destined 
to  receiye  the  border,  alternately  under  and  over  the  wires  d, 
in  order  to  keep  it  flat  and  moderately  tight.  Tension 
cords  and  weights  are  likewise  appUed  to  the  bobbin  k,  and 
cylinder  g,  so  as  to  give  the  required  tension  to  the  silk 
threads  and  finished  work. 

For  the  purpose  of  better  exhibiting  the  several  parts  of 
the  apparatus,  1  have  icil  out  the  work  altogether  in  the 
plan,  %.  10. 
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11  may  be  furtlicr  useful  to  add  that  the  wet  sponges  6,  b, 
are  advautageously  applied  to  the  surfaces  of  the  cyliuders 
A,  and     by  the  preasuie  of  levers  and  springs. 

I  have  used  the  tenne  edgings  and  bocdeis: — bj  the  Hist 
is  intended  any  stdtaUe  stripes  of  mowea  €it  manu&ctuied 
texture  proper  for  heing  formed  into  figures  or  patterns ; 
and  borders]  are  meant  to  designate  such  edging^  formed 
into  designs  and  attached  to  net,  nrastin,  or  otlier  suitable 
texture. 

X  have,  for  the  sake  of  more  clearly  descrihmg  the  pro* 
cess,  shewn  an  uninterrupted  succession  of  pattern  or  de- 

'  »gn,  which  I  call  borders ;  but  it  is  evident,  that  if  alter* 

nate  intervals  or  spaces  w6re  left  between  portions  of  pat- 
tern, detached  objects  of  the  nature  of  sprigs,  groups,  or 
bouquets,  may  be  produced  according  to  the  taste  of  the 
designer,  and  the  conseq^uent  arrangement  of  the  pins  and 
the  roller  by  whidi  the  gum  or  size  is  applied  to  the  net. 

t  If  the  object  be  to  produce  imttatioii  of  Brussels  lace  or 

Honiton  sprigs,  the  edging  must  be  made  of  such  form» 
and  materials  as  \vill,  when  formed  and  pressed  into  the 
proper  shapes,  most  nearly  resemble  the  work  made  by  the 
hand  with  bobbins  or  needles;  and  the  method  of  sewing 
them  to  the  net,  which  is  practised  with  regard  to  the 

•  Brussels  and  Honiton  sprigs,  may  be  adopted;  and  also 

in  imitation  of  Chan  til  ly  and  other  blond  iaces^  in  case  it 
should  be  deemed  necessary. 

The  pins  (one  of  which  is  shewn  enlaiged^  at  fig.  13  J 
are  suitable  where  the  edgings  have  holes  or  open  places 
by  which  it  can  be  readily  put  upon  them ;  but  in  case  the 
edging  is  of  a  close  texture  the  pins  must  be  smaller. 

I  have  used  the  general  denomination  of  size  or  cement, 
which  may  be  made  of  various  kinds  of  gum  or  other  ad- 
hesive matters.  I  have  found  gum  arable,  dissolved  in 
water  and  of  the  consistence  of  thick  cream,  to  answer; 
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but  I  do  not  claim  any  particular  adheslTe  matter.  I  claimi 
howeveri  as  appertaining  to  thia  part  of  my  inventiony  the 
applieation  of  size  to  the  net  for  the  purpose  of  causing 

the  adhesion  of  the  edging  by  means  of  rollers,  and  the 
application  of  the  edging  to  the  sized  parts  oi'  the  net  by 
the  contact  of^  or  rather  the  pressure  between^  tlie  two 
cylinders. 

I  also  claim  the  me^od  of  forming  the  figure  by  the 

cylinder  with  projecting  pins,  and  the  application  of  the 
threads  to  detach  the  lace  from  the  cylinder  n. — [Im'oUed 
m  the  MoU$  CAapei  Ofke,  November^  1&37.] 


To  PsxEa  Fair  BAIRN,  of  Leeds^  in  the  county  of  York^ 
moMm  maker t  for  an  inoenthn  of  eeriam  tmprovemenU 

in  loatus  for  weaving  ribbons,  tapes,  and  other  foMcip 

being  a  coinmunication.— '[Sealed  22ad  June,  18S8.] 

This  invention  of  improrements  in  looms  for  weavii^  rib- 
bons, tapes,  and  other  fabrics,  consists  in  a  new  arrange- 
ment of  mechanism  suited  to  the  construction  and  working 
of  a  machine  for  weaving  narrow  goods  by  the  agency  of 
steam,  or  other  power,  applied  to  a  rotary  shaft :  the  lead- 
ing features  of  which  are ;  firstly,  a  peculiar  disposition  of 
the  headles  or  harness,  and  of  the  batten  or  lathe,  and  of 
the  meclianism  by  which  they  are  actuated}  secondly,  a 
method  of  driving  the  shuttle  by  pointed  levers,  worked  by 
segment  racks  instead  of  employing  peckers;  thirdly,  a 
mode  of  effecting  the  taking  up  of  the  work,  and  of  regu- 
lating that  taking  up  according  to  the  increasing  diameter 
of  the  work  roller ;  fourthly,  the  mechanism  for  knocking 
off,  that  is,  stopping  the  evolutions  of  the  loom  in  the  event 
of  the  shuttle  failing  to  reach  its  proper  destination ;  and 


Digitized  by  Goog 


Fairbaint  sjur  LnpU,  in  Looms  Jor  Weavitig  Ribbons,  3 1 

lll'lhlv,  lIic  combination  of  a  scries  of  sucli  looms  in  one 
general  frame,  all  of  which  are  independent  of  each  other, 
'  though  driven  by  one  eommon  ahafty  extending  through 
the  whole  series. 

Plate  III.,  fig.  18, 18  an  end  view  of  the  loom,  taken  in 
g-cometrical  elevation;  a  part  of  the  frame  being  removed 
in  order  to  shew  the  jnechauisni  which  is  attached  to  tlie 
inner  side  of  the  j6rame*  Fig*  19,  is  a  front  elevation  of  the 
aamei  the  similar  letters  of  reference  pointing  out  corre- 
sponding parts  of  the  machinery. 

The  warp  beam  or  roller  a,  is  monnted  in  adjustable 
arms  at  the  upper  part  of  the  back  of  the  irame  from 
whence  the  warp  threads  proceed  through  stationaiy  guide 
pins  c,  between  the  dividing  rods  n,  and  thence  through 
tlie  headles  e,  e,  and  reed  f,  over  the  breast  beam  g,  to 
the  work  beam  or  roller  h.  The  warp  beam  a,  and  work 
beam  are  held  tight  by  a  £riction  band  i,  i,  i,  which 
passes  over  a  pulley  on  the  axle  of  the  work  roller,  and 
also  over  a  pulley  on  the  warp  roller  a,  and  under  the 
tension  puUies  k,  k,  aliaclied  to  a  weighted  lever  l,  for 
the  purpose  of  keeping  the  warp  threads  at  their  proper 
tension. 

The  main  driving  shaft,  shewn  at  M,  extending  through 
the  machine,  (indeed  through  the  series  of  machines,)  is 

momited  in  suitable  bearings  on  the  lower  part  of  the 
£rame.  At  the  outer  end  of  this  shaft,  the  rigger  or  dri- 
ving pulley  N,  is  affixed,  by  which  the  shaft  is  driven, 
through  the  agency  of  a  band  from  the  steam  engine  or 
other  first  mover. 

Upon  this  main  shaft  M,  a  strap  pulley  o,  is  hkewise 
fixed,  which  carries  an  endless  strap  p,  communicating 
with  a  corresponding  pulley  q,  fiist  on  the  cxank  shaft  r, 
mounted  in  bearings  in  the  frame  above ;  and  alongside 
of  the  fast  pulley  q,  there  is  also  a  loose  pulley  s,  sHding 
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lound  upon  the  cmnk  ahafit^  so  lliat  bj  shifting  the  endleeft 
strap  F>  sidewajB  on  to  the  &8t»  or  to  the  loose  pulley^  the 
woiking  p  irts  of  the  loom  may  be  set  going  or  brought  to  * 

rest ;  and  when  going,  their  movements  are  regulated  by 
a  iiy  wlieel  T,  fixed  on  the  crank  shaft. 

The  batten  or  lathe  u»  holding  the  reed  and  the  shuttle^ 
and  the  apparatus  fi>r  driving  it^  is  affixed  to  the  legs  or 
swords  V,  which  have  their  bearings  or  pivots  in  the  frame 
below,  A  connecting  rod  w,  attached  to  the  crank  ou  the 
shaft  R,  is  also  attached  by  a  joint  to  the  legs  V ;  hence,  as 
the  crank  shaft  revolvesy  the  batten  or  lathe  is  made  to 
vibrate. 

On  the  crank  shaft  ii,  there  is  also  affixed  a  toothed 
wheel  X,  which  takes  into  another  tootiicd  wheel  v,  of 
twice  the  diameter  of  tlie  former,  on  a  shaft  z,  below,  turn* 
Ing  in  suitable  bearings  on  brackets,  extending  fiom  the 
end  irames.  Upon  this  shaft  z,  there  are  likewise  certain 
tappets  or  cams  for  working  the  levers  attached  to  the 
under  parts  of  the  headles  or  harness,  which  answer  to 
treadle  levers ;  and  there  are  also  other  cams  for  moving 
two  lower  levers,  which  are  connected  to  the  medianisni 
that  actuates  the  shuttle. 

Having  now  ])oiuted  out  the  general  cuustruction  of  the 
loom,  I  proceed  to  describe  the  manner  in  which  it  affects 
the  operation  of  weaving,  and  the  minor  parts  of  the  me* 
chanism  by  which  its  evolutions  are  performed. 

The  warp  threads  being  distended,  as  said,  and  the  driv- 
ing power  applied  to  the  shaft  M,  through  the  rigger  or 
driving  pulley  N,  the  first  thing  to  be  done,  in  order  to  set 
the  loom  at  work,  is  to  raise  the  perpendicular  rod  a,  by 
drawing  up  its  handle,  in  front  of  the  machine,  into  the 
position  shewn  in  fig.  18,  where  it  will  be  seen  that  a  spring, 
acting  against  the  rod,  will  press  it  hack,  and  cause  a  notch, 
at  the  hinder  part  of  the  rod,  to  take  hold  on  a  horizontal 
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catch  l>ar     which  will  hold  up  the  lod,  and  therehj  keep 
the  works  goin^  until  thej  may  be  requhed  to  be  stopped* 
The  lower  end  of  this  upright  rod  a,  is  attached  by  a 

joint  to  a  lever  c,  aflixcd  on  tliL'  end  of  a  horizontal  sliaft 
moiuited  in  brackets  on  the  further  side  frame.  The  re- 
verse end  of  this  shaft  d,  carries  an  arm  connected  by  a 
joint  to  the  strap  guider  /;  hence  by  drawing  up  the  per- 
pendicular rod  a,  the  strap  guider  will  be  made  to  turn 
upon  its  fulcrum  piu,  and  to  shift  the  driving  strap  p,  irom 
the  loose  to  the  £ast  pulley  q,  and  consequently  to  give  ro- 
liaiy  motion  to  the  crank  shaft  B*  and  from  thence  through 
Ihe  wheels  x,  and     to  the  tappet  ihafi  z. 

These  two  shafts  R,  and  z,  being  thus  made  to  revolve, 
the  crank  will  work  the  coimectiug  rod  w,  aud  thereby 
gnre  the  required  vibratozy  action  to  the  batten  or  lathe  u ; 
Mt  the  same  Cune  the  rotation  -of  the  tappets  on  the  shaft  z» 
will  lift  the  levers  g,  gy  alternately,  and  by  that  means 
cause  one  of  the  beadles  or  harness  E,  to  rise,  vvliiUt  tlie 
other  headle  descends,  opening  the  sheds  of  the  wai  p,  for 
the  purposes  of  allowing  the  free  passage  of  the  shuttle  be* 
tween  them. 

The  means  by  which  tlie  beadles  are  worked,  and  the 
batten  or  lathe  made  to  vibrate,  being  now  understood, — I 
proceed  to  describe  the  mechanism  employed  for  driving* 
the  shuttle  to  and  fro  in  the  lathe.  To  assist  this  descrip- 
tion, the  lathe  is  shewn  detached  from  the  machine  at  fig.  S, 
which  represents  its  front  side.  u,  is  the  lathe  ;  v,  v.  its 
legs;  and  f,  the  reed,  as  in  the  former  figures.  The  shuttle 
is  moved  to  and  fro  in  the  race  or  ^oove  i,  of  the  lathe 
by  means  of  the  pointed  ends  of  two  levers  Jt,  k  i  which 
points,  alternately,  take  into  holes,  shewn  by  dots,  in  the 
-simttlc;  and  as  the  levers  k,  slide  to  and  fro,  carry  the 
shuttle  tlurough  the  sheds  of  warp. 

The  movements  of  these  pointed  levers  are  derived  from 

VOL.  XV.  c 
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the  rotary  cams  on  the  shaft, z,  (see  fig.  1,)  which  cams  act 
upon  the  levers  /,  /,  connected  to  the  bent  ru  Is  m.  The 
upper  ends  of  these  bent  rods  m,  are  attached  to  anns, 
extending  from  a  segment  rack  fi,  (see  fig.  3,)  wiiich  seg- 
ment rack  It,  turns  npon  a  eentre  pin  in  a  bar  affixed  to 
the  upper  parts  of  the  legs  of  tlic  hitlie ;  consequently,  as 
the  levers  I,  are  moved  up  and  down  by  the  rotary  cams« 
the  bent  rods  will  be  moved  up  and  down  also,  and  give 
vibratoiy  aetions  to  the  segment  rack  «• 

The  teeth  of  this  segment  rack  «,  take  into  another  seg- 
ment rack  Of  affixed  to  the  upper  part  of  a  forked  lever 
mounted  on  a  fulcrum  pin  in  a  bar  attached  to  the  legs  of 
the  lathe  below ;  hence»  as  the  rack    vibrates,  the  rack  o« 
and  the  forked  lever     wiD  be  made  to  vibrate  likewise. 

The  forked  lever  py  carries  upon  a  stud  fixed  near  the 
middle  of  its  length,  a  rocking  lever  q,  which  rocking 
lever  supports,  on  pivot  jointsi  the  lower  ends  of  the  pointed 
levers 

In  the  under  part  of  each  fork  of  the  lever  there  is  a 
notch  r;  whicli  notches,  respectively,  as  the  forked  lever />, 
vibrates,  take  hold  of  a  square  stud  fixed  in  the  back  of 
each  of  the  levers  By  these  means  the  movements  of 
^the  forked  lever  p,  cause  the  pointed  ends  of  the  levers  ^ 
to  pass  to  and  fro  with  a  sliding  movement  in  front  of  the 
shuttle  race,  for  the  purpose  of  drawing  tlic  shuttle  through 
the  sheds  of  warp ;  and  in  order  to  guide  the  points  of  the 
levers  at  the  proper  times,  into  and  out  of  the  holes  in 
the  shuttle,  recesses  or  curved  grooves  /,  ty  are  formed  in 
the  front  of  the  batten  or  lathe,  to  receive  the  studs  or  ' 
antifriction  rollers  »,  »,  which  are  attached  to  the  backs  of 
the  pointed  levers  k. 

It  will  now  be  perceived,  that  as  the  levers  are  carried 
to  and  fro,  the  studs  acting  in  the  curved  grooves  t,  /,  will 
cause  the  point  of  each  lever  to  rise  on  the  approach  of  the 
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shuttle  for  the  purpose  of  entering,  and  take  hold  of  the 
shuttle,  and  to  deseend  again  and  quit  the  shuttle  when 

the  point  of  the  lever  has  performed  its  duty. 

It  is  only  necessary  to  add,  that  a  plate  must  be  placed 
6Ter  that  part  of  the  fiice  of  the  lathe  or  hatten  in  which 
the  grooves  if  i,  are  formed,  for  ihe  purpose  of  confining 
the  iiiovements  of  the  levers  Ic,  that  is,  keeping  them  close 
against  the  face  of  the  lathe.  This  plate  is  removed  in 
fig*  3«  in  order  to  shew  the  grooves;  but  in  %.  2f  it  is 
seen  in  its  place>  at  v,  v. 

The  first  and  second  heads  of  the  invention  having  been 
now  fully  explained,  as  well  as  the  manner  in  which  this 
unproved  machinery  performs  the  operation  of  weaving,  I 
proceed  to  describe  the  apparatus  by  which  the  taking  up 
of  the  work  is  eflected  and  regulated,  according  to  the 
quantity  accumulated  upon  the  work  beam. 

To  the  leg  v,  of  the  lathe,  a  connecting  rod  fr,  is  attached, 
by  a  pin  passing  through  a  long  slit  in  the  rod,  (  see  iig.  1 ,) 
which  allows  the  rod  to  slide  lengthways  as  the  lathe 
vibrates.  The  reverse  end  of  the  rod  w,  is  attached  to  the 
arm  r,  of  a  three-armed  lever  x,  y,  inouuted  upon  a 
stud  (a,)  fixed  in  the  frame  of  the  machiiiL  at  the  right- 
hand  side  of  %«  2.  Upon  this  stud,  a  ratchet  wheel  (b,) 
having  very  fine  teeth,  turns  loosely ;  and  the  end  of  a 
click  or  catch  (c,)  coimected  to  the  arm  y,  of  the  three- 
armed  lever,  takes  into  the  ratchcd  teeth.  As  the  lathe 
vibrates,  the  connecting  rod  will  cause  a  small  rotary 
movement  to  be  given  to  the  three-armed  lever,  and  at 
every  stroke  of  the  lathe  eause  the  dick  (c,)  to  drive  the 
ratchet  wheel  onward. 

A  pinion,  affixed  to  the  side  of  tlic  ratchet  wheel  (b,) 
shewn  by  dots,  takes  into  a  toothed  wheel  (d,)  turning 
loosely  on  another  stud  below ;  and  a  pinion  (e,)  on  the 
4ide  of  the  wheel  (d,)  takes  into  a  toothed  wheel  (f,)  fixed 
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on  the  shaft  of  the  work  roller  ii.  Thus,  by  the  occasional 
movement  of  the  ratchet  wheel  (b,)  driven  by  the  vibiatocy 
actions  of  the  lathe,  the  train  of  wheels  and  pinions  will  he 

made  to  turn  slowly,  and  the  work  roller  H,  to  take  up  or 
wind  on  the  work  as  it  comes  down  from  the  breast  beam. 

Asj  however^  the  amount  of  the  taking-u])  motion  of  the 
roller  u,  upon  which  the  work  is  wound,  is  required  to  be 
diminished,  in  proportion  to  its  increasing  diameter,  that 
object  is  effected  through  the  agency  of  a  friction  roller  (g,) 
mounted  at  the  end  of  a  lever  (h,)  turning  on  a  fulcrum 
pin  at  (i,)  the  roller  (g,)  being,  made  to  hear  against  the 
periphery  of  tiie  work  roller  hy  tiie  force  of  a  w^ht  ap- 
pended to  the  lever.  The  reverse  end  of  this  lever  (h,)  is 
connected  to  a  perpendicular  sliding  rod  (k,)  having  a  small 
arm  (1,)  extending  from  its  upper  end,  on  which  tiie  arm  y, 
of  the  three-armed  lever  bears ;  consequenUy,  as  the  di- 
ameter of  tiie  work  roller  H,  becomes  enlarged,  the  roller 
(g,)  will  become  depressed,  and  the  reverse  end  of  its  lever 
(h,)  be  made  to  raise  the  perpendicular  rod  (k,)  with  its 
arm  (1,)  and  thereby  to  contract  the  extent  of  rotary  action 
of  the  three-armed  lever,  and  cause  the  driving  dick  (c,)  to 
move  the  ratchet  wheel  (b,)  a  smaller  portion  of  a  rotation 
at  every  stroke  of  the  lathe. 

I  now  proceed  to  shew  the  manner  in  which  the  knock- 
ing off,  or  stopping  the  evolutions  of  the  loom,  is  effected. 

It  has  heen  before  said,  that,  in  order  to  keep  the  ma- 
chinery going,  the  pei-pendicular  rod  (a,)  must  be  held  up 
by  the  catch-bar  h.  This  catch-bar  is  mounted  on  two 
perpendicular  rocking  levers  (ra,  m,)  the  pivots  of  which 
are  below,  fixed  in  the  side  £rame. 

As  the  three-armed  lever  is  made  to  vihrate,  tiirough 
the  agency  of  the  lathe  or  batten,  as  before  described,  a 
tooth,  on  the  arm      is  brought  against  a  projection  on  the 

inner  side  of  a  bent  lever  (n,)  which  pushes  back  that  leverj, 
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and  also  the  catcli-har  (b,)  with  the  rocking  levers  con- 
nected to  it.  But  this  movement  is  not  intended  to  be 
Buffident  to  withdraw  the  end  of  the  catch-bar  (b,)  com* 
pletely  firom  the  rod  a,  but  only  to  prepare  it,  in  order 
that  the  rod  a,  might  be  readily  released,  in  case  of  the 
shuttle,  by  accident,  stopping  between  the  sheds  of  the 
warp. 

On  the  platei  in  £ront  of  the  loom,  immediately  over 
the  breast  beam  a,  a  pronged  leirer  (o,)  is  mounted  npon 

an  axle  (p).    The  end  of  the  prongs  of  this  lever  are  bent 
downwards,  as  shewn  in  fig.  1 ;  and  the  tail  of  the  lever 
*  has  a  nib  (q,)  which  is  in  contact  with  a  tooth  (r,)  upon  a 

small  shaft  (s,)  extending  across  the  front  of  the  machine. 
This  tooth  (r,)  is  kept  against  the  nib  or  tail  of  the  lever 
by  a  weighted  cord  (t,)  attached  to  a  pulley,  fixed  on  the 
shaft  (s,)  and  another  tooth  (u,)  fixed  on  the  same  shaft, 
acts  against  the  buttend  of  the  lever  (n). 
«  Now,  in  the  event  of  the  shuttle  (h,)  stopping  short  of 

its  destination  in  the  groove  or  race  i,  t,  the  edge  of  the 
shuttle  will,  by  the  beating  up  of  the  lathe,  be  made  to 
strike  against  one  of  the  bent  prongs  of  the  lever  (o,)  which 
will  lift  the  pronged  lever,  and  in  so  doing  depress  the  nib 
(q,)  and  force  back  the  tooth  (r,)  fixed  on  the  small  shaft  (s.) 
V  The  rotary  movement  thus  given  to  the  shaft  (s,)  will  cause 

the  tooth  (u,)  to  force  back  the  lever  (n,)  and  in  so  doing 
to  draw  the  end  of  the  catch-bar  fxom  supporting  the  rod 
«,  idien  the  rod  a,  will  instantly  descend,  and  by  taming 
the  shaft  move  the  strap  guider  /,  and  throw  the  driving 
strap  from  the  fast  to  the  loose  pulley,  by  which  means  the 
evolutions  of  the  loom  will  be  suspended* 

The  last  feature  of  the  improfvement  is,  aModating  a  se- 
ries of  these  narrow  looms  in  one  general  frame,  side  by 
side ;  in  which  the  side  frame  of  one  loom  is  made  the  side 
frame  of  the  next  loom  adjoining  it,  the  whole  being  driven 
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one  shaft  ii,  extending  through  the  series ;  but  each 
loom  being  independent  of  its  neighbour,  and  actuated  by 
its  own  particular  mechanism,  and  driving  strap,  as  above 

described. 

Lastly,  I  desue  it  to  be  understood,  that  though  I  have 
shewn  in  the  figures  of  the  accompanying  drawing  many 
parts  of  machinery  and  apparatus  which  are  common  to 
other  looms,  yet  I  do  not  intend  to  claim  the  same  as  form- 
ing any  parts  of  these  improvements,  except  the  particular 
way  in  which  they  are  arranged  and  adapted,  as  described  | 
but  the  improyements  which  I  do  qpedfically  claim  as  new, 
and  which  axe  secured  to  me  by  the  above  recited  letters 
patent,  are  those  set  out  under  the  five  several  heads,  at 
the  commencement  of  tliis  my  sptcilicaliun,  and  the  details 
<tf  which  are  fully  described  by  the  drawings  and  subse- 
quent explanations  thereof — [JkrfMed  m  the  MolU  Chapel 
Office,  April,  1889.] 

Specification  drawn  bj  Meam.  Newton  and  Beny. 


To  Andbew  Smith,  pf  Prmeea'Slreet^  Leiceder^%qumej 
m  the  eounfy  of  Niddleser^  &gmeery  far  certain 
propementi  m  apparaim for  healing fluids  and  generating 
j/(?a»i.— [Sealed  20th  December,  1838.] 

Tins  invention  of  improvements  in  appMi  itus  for  lieatiug 
lluids  and  generating  steam,  consists  in  a  peculiar  arrange- 
ment of  tuhes  or  pipes  to  be  used  as  a  continuous  water 
chamber.  These  tabes  or  pipes  are  surrounded  on  all 
sides  by  a  bath  of  fosed  metal,  which,  by  communicating 
beat  to  the  water  in  the  tubes,  converts  that  water  into 
steam. 

Piate  XL,  fig.  5,  represents  a  section,  and  fig«  6,  a  pUu 
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view  of  this  apparatus,  a,  a,  are  the  pipes  or  tubes 
foraiing  the  water  chamber,  and  sunrounded  by  a  metaUic 
bath  bf  b.  The  pipes  or  tubes  a,  a,  a,  are  supported  hy 
rods  or  plates  c,  e,  wbieh  are  merely  placed  between 
each  row  of  tubes^  and  not  attached  to  the  sides  of  the  ap- 
paratus. 

It  may  be  as  well  here  to  ohamtf  that  the  tubes  or  pipes 
Oy  Oy are  allowed  to  lie  on  this  supporting  rods  e,  e,  Cf 

perfectly  free  and  unattached  to  any  part  of  the  apparatus ; 
because,  if  they  were  fixed  iu  au  iiumovabie  position,  the 
expansion  and  contracdou,  to  which  they  are  subjected, 
would  be  liable  to  destroy  the  joints. 

Steam  chambers  d,  d,  d,  are  placed  above  the  water 
tubes,  ill  cuiiimunication  with  them,  wliich  arc  supplied 
with  steam  by  means  of  tlie  short  pipe  e,  shewn  by  dots  in 
%•  5.  It  will  be  aeen,  that  the  water  chambers  gradually 
increase  in  size,  begimung  at  the  left-hand  end  of  the  lower 
row  of  tubes,  that  being  the  place  where  the  water  is  sup- 
plied, until  they  arrive  at  the  same  end  of  the  upper  row. 

I  sometimes  construct  the  apparatus  with  three  rows  of 
water  tubes  or  pipes ;  and  in  that  case  make  the  lower  row» 
or  that  at  which  the  water  is  supplied,  all  of  the  same  di- 
ameter; and  the  next  row  above  a  size  larger;  and  the 
row  above  that  larger  stUl;  so  that,  instead  of  each  sepa- 
rate tube  being  of  an  increased  diameter,  I  increase  the 
sisEO  of  the  whole  row* 

I  wish  it  to  be  understood,  that  I  do  not  confine  myself 
to  any  precise  number  of  tubes,  or  rows  of  tubes,  to  be  used 
as  water  chambers,  as  it  is  evident  that  the  number  may  be 
vasied  according  to  circumstances.  And  I  do  not  claim 
the  heating  of  fluids,  or  converting  water  into  steam,  by 
means  of  &  metallic  bath,  as  that  has  been  done  before ; 
but  I  do  claim,  as  my  invention,  the  pecuUar  ai  rangement 
of  tubes  or  pipes«  as  a  continuous  water  chamber  herein 
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set  foi  tli  aiul  tl''scrib?d ;  such  pipes  or  tubus  iiicreoiiiug  in 
diauieter,  separately  or  in  rows»  or  in  series,  as  they  ap- 
proach the  steam  i:haimhm*^\InroUed  m  the  RolU  Chapei 
OJbe,  June,  im] 

Specification  drawo  by  Messrs.  Nevrton  and  Beny. 


To  James  Jones,  of  Salfordy  in  the  parish  of  Manchester 
and  county  of  Lancaster,  machine  maker,  for  hie  invention 
of  certain  improvements  for  making  rovings,  spinning, 

and  doiibli?ig^  of  coftoJt,  mlh.Jlax^  and  other  fibrous  stub' 
stances.  [Sealed  20th  October,  1834«J 

Thb  Patentee  states,  that  his  invention  eonsists  in  certain 
arrangements  of  apparatus  or  machinery  bj  which  the  di^ 
ferentlal  motions  between  the  bobbin  and  flyer,  or  between 

the  flyer  and  spindle,  in  spinning,  doubling,  and  roving 
machines,  is  rendered  more  uniform,  and  easily  adjustable, 
than  in  the  ordinary  constructions  of  machinexy  employed 
for  those  pmrposes. 

This  proposition  is  illustrated  by  fig.  7,  Plate  II.,  which 
represents  an  elevation  of  the  spindle  of  a  throstle  or 
doubling  machine,  with  its  appendages,  a,  a,  is  the  spindle, 
driven  by  a  band  from  the  drum  b,  passed  round  a  warve 
or  pulk  y  c.  Upon  the  spindle  is  placed  a  loose  tube  d, 
wliicli  is  connected  to  the  iiyers  e,  e,  by  a  small  nib  and 
slit.  This  tube  is  driven  at  a  diiferent  speed  to  that  of  the 
spindle,  by  a  band  from  the  drum  h,  passed  round  the 
larger  warve  /;  these  two  bands  may,  however,  be  one 
continuous  band  passed  twice  round  the  drum. 

To  the  11}  CIS  is  attached  a  tin  cylindrical  case  or  hoop 
wliich  not  only  keeps  tliem  steady,  but  prevents  their  ex« 
pending  when  driven  at  very  great  speed. 
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The  bobbin  /i,  is  placed  upi.ii  the  top  part  of  the  spindle 
aiul  revolves  with  it ;  but  as  the  bobbin  is  loose  i-.vl  only- 
bears  upon  a  unail  shoulder  on  the  apindle,  it  is  easfly 
drawn  round  by  any  extraordinary  tension  of  the  thread. 

The  threads,  as  they  come  down,  are,  hy  the  rotation  of 
the  ilyerji,  twiiited,  spun^  or  doubled;  and  by  the  diii'erence 
of  the  speeds  of  the  spindle  carrying  the  bobbm  and  that 
of  tiie  flyer,  the  thread  is  caused  to  wind  itself  round  the 
barrel  of  the  bobbin  h ;  and  by  the  ordinary  ntrovement  of 
the  co]^])iiig  rail,  the  threads  are  wound  on  tlie  bobbin  in 
helical  coiles  up  and  down  its  barrel. 

*  Several  other  modifications  of  the  invention  are  proposed ; 

as  the  employment  of  a  sheath  or  quill  in  place  of  the 
bobbin,  in  order  to  build  (as  it  is  called)  a  cop  upon  it— 
also,  the  adaptation  of  an  inverted  llyer,  carried  by  the 
spindle ;  nom  of  which  appear  to  us  to  present  the  slightest 
novelty  as  regards  throstle  spinning. 

f  The  spindle  with  the  bobbin  being  driven  at  one  certain 

speed,  and  the  flyer  at  another  certain  speed,  dcpcinl  iit 
upon  the  respective  diameters  of  their  warves,  the  bobbin 
is  made  to  take  up  or  vnnd  on  at  all  times  a  uniform  length 
of  thread;  but,  as  the  accumulation  of  the  coiled  thread 
upon  the  bobbin  increases  its  diameter,  the  windii^-on 

/  surface  necessaiily  increases  also.    In  order,  therefore,  to 

acc<»amodate  this  dillerence,  and  that  tlie  threads  shall  be 
wound  upon  the  bobbin  at  all  times  witha uniform  t^asion^ 
the  bobbin  is  allowed  to  slip  upon  the  spindle  and  be  par- 
tially drawn  round,  so  as  to  relieve  the  extra  tension  as 
above  said. 

The  patentee  says  in  conclusion^  that  he  claims  as  his 
invention  "  the  arrangement  and  construction  of  spindles 
with  their  appendages  for  spinning,  doubling,  and  roving 

machines,  in  which  the  difference  of  speed,  between  the  flyer 
and  bobbin,  is  e£0&cted  by  the  diiTe^cQt  sizes  of  the  warves 
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hy  which  they  are  driven,  in  conjunction  with  the  drag  for 
allowing  that  dii&rence  to  vary  as  the  hobhin  fills ;  togethor 
with  the  oonliiiiioiii  band  £nr  dming  both." — ILtroUed  m 
M«  J^trolmmU  OJke,  April,  1835.] 


lb  Otid  Tofham,  of  WkHeeroU'tireet^  in  ilie  parish  of 
St.  Luln\  in  the  count ij  of  Middlesex,  engineer  and  niill- 
icrighiffor  his  invention  in  certain  improvements  in  the 
condrMcHim  of  tUaee  ooeks  for  wAer  work$^  tmd  wki^ 
improved  condrudion  of  cocks  ie  also  appUcahk  to  deam, 
gas,  and  ot/ier  purposes, — [Sealed  5th  October,  l6o<.] 

This  inventioii  iqppHes  more  porticulArl/  to  that  description 
of  aloioe  oodu  or  Takes  wbich  are  iisnally  placed  under 

gTotmd  in  the  street  mains,  or  service  pipes  of  water  and 
gas  works,  in  which  situation  the  metal,  composing  the 
same,  is  liable  to  injury  by  corrosion^  or  the  chemical  action 
of  different  eartiily  matters  m  eontact  therewith :  but  wbicb 
eSSect  is  more  partieulariy  injurions  as  regards  the  wronght 
iron  screw  bolts  and  nuts,  and  liictallic  packing  used  in 
securing  the  various  junctions  of  the  parts  composing  the 
easing  or  body  of  the  said  sluice  coeks  or  valTes^  in  con- 
sequence of  wbidi^  frequent  leakage  takes  place.  The  ob* 
ject  of  my  invention  is  to  obviate  such  evil,  by  making  or 
manufacturing  such  sluice  cocks  and  valves,  without  the 
usual  side  or  vertical  joints  or  junctions,  by  which  meau8« 
their  necessary  screw  bolts,  nnts,  and  metallic  packing  are 
dispensed  vnth ;  and  consists  in  foming  or  casting  the  main 
body  or  casing  of  such  sluice  cocks  or  valves,  in  one  con- 
tinuous piece  of  metal,  having  only  one  opening  or  aperture 
at  the  upper  part,  for  the  convenience  of  fitting  up  and 
applying  the  slide  of  the  valre :  which  aperture  is  afterwwds 
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closed  with  the  necessary  cap -piece  or  cover  fitted  in  the 
usual  mftimer,  through  which  the  sliafit  or  spindie^  con- 
nected mth  the  Bcxew  nusk  «iid  piiiion»  or  other  mechanical 
contrivance  uaed  £or  raising  or  lowering  the  slide  of  tlie 
cock  or  valve,  is  passed  ;  and  as  such  cap-piece  is  not  usually 
covered  with  earth,  ita  joints,  or  junctions,  and  pacldnga^  are 
not  80  liable  to  iiy'uij  aa  tfaoae  at  the  side  of  the  ordinary 
sluice  coeka. 

In  order  furtlior  to  illustrate  my  improvements,  and  the 
manner  of  cairyiug  the  same  into  e^G^t,  1  will  now  refer  to 
the  aocon^^ying  drawinga^  which  are  several  repreaenta- 
tioiia  of  my  improved  eonatnictiona  of  sluice  cocka  or  valves, 
shewing  several  modificaticms  <a  arrangements  of  the  same ; 
with  different  modes  or  contrivances  for  raising  and  lower- 
ing the  slide  or  stop-piece ;  but  which  contrivances  I  do  not 
Qonaider  as  part  of  my  inveatioii,  they  beiiig  in  common 
me ;  and  I  haive  only  shewn  them  in  order  that  the  mode  of 
applying  aiitl  using  the  same  with  my  impiuved  sluice  cocks 
ax  valves^  may  be  readily  understood. 

Plate  III.,  1,  is  a  aide  elevation  of  one  of  my  im* 
proved  shnoe  eoeka  or  valves,  detached  &om  the  street  main 
or  service  pipe?  fig.  2,  is  a  vertical  section  of  the  same; 
fig.  3,  is  a  plan  or  horizontal  view,  the  cap-piece  or  cover 
being  removed  to  expose  the  interior ;  and  hgs*  4,  and  5, 
m  bock  and  ftoe  xq^raaentationa  of  the  slide  or  atQp*pieee, 
icnioved  from  out  of  the  valve  to  shew  its  oonstruction ; 
the  same  letters  of  reference  being  marked  upon  these  and 
all  the  following  figures,  a,  a,  is  the  main  body  or  casing  of 
die  valve,  cast  in  one  piece  with  the  two  ends  or  sockets 
^,  c^  Ibr  xaeerving  the  ends  of  tihe  street  pipes  or  mains, 
together  with  the  upper  part  or  chsmber  in  which  the 
ititichiinical  couLrivaiicc  lur  raising  and  lowering  the  slide  is 
placed,  which,  in  this  iustiuice,  is  a  toothed  rack  and  endless 
•sarew ;  e»  ia  the  cap-pieee  or  cover  of  the  chamber  fitted 
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in  the  usual  way  with  screw  bolts  and  nut^-,  and  metallic 
packing ;  and  the  stuffing  box  J,  through  which  the  spindle 
or  shaft  is  passedi  its  lower  end  turning  in  a  proper 
bearing,  and  having  the  endless  worm  or  screw  A,  formed 
upon  it,  which  takes  into  tlie  toothed  rack  formed  upon 
the  back  of  the  slide  i,  which  is  accurately  fitted  at  the 
parts  m,  m,  to  the  face  of  the  i^erture  n,  of  the  valve  or 
cock*  The  slide  is  kept  tight  against  the  ftce  of  the 
aperture  when  closed,  by  means  of  inclined  planes  or  wedg-e 
pieces  at  o,  o,  formed  on  the  casing  coming  in  contact  with 
other  parts  p,py  of  the  slide*  The  action  of  this  valve  will  be 
leadily  understood  by  inspecting  the  drawings;  therefinre 
no  further  desoription  will  be  necessary. 

Fig.  6,  is  a  longitudiual  vei  lical  section  of  another  sluice 
cock  or  valve  of  my  improved  construction,  shewing  a  slight 
variation  in  the  mode  of  applying  and  fitting  the  sUde 
thereto^  and  in  the  manner  of  making  the  same^  wbidi  in 
this  instance  has  double  faces  fitted  against  the  months  of 
the  apeiLures,  and  is  worked  by  means  of  a  male  screw 
formed  upon  the  shaft,  taking  into  a  female  screw  upon  the 
slide — and  fig«  7,  is  a  plan  view  of  the  same ;  similar  letters 
of  reference  being  marked  upon  corTesponding  parts  as  in 
the  former  figures,  and  the  construction  of  this  valve  being 
so  simple,  it  will  not  be  necessary  for  me  further  to  de- 
scribe it ;  the  slide  being  in  this  instance  fitted  between 
two  sur&ces  or  faces  formed  on  the  mouths  of  the  apertnies 
n,  rif  of  the  valve  or  cock*  Figs.  8^  and  9^  tte  firant  and 
back  views  of  the  slide  and  screw. 

Fig.  10,  is  a  side  elevation;  fig.  11,  is  a  longitudinal  ver- 
tical section ;  and  fig.  I2f  is  a  plan  view  of  another  of  my 
improved  valves  or  cocks,  in  which  another  slight  variation 
in  the  fitting  up  and  applying  the  slide  is  shewn,  the  &oe 
of  which,  in  this  instance,  is  fitted  against  the  face  of  the 
aperture  n,  of  the  end  piece  or  socket     which  iii  this  nio- 
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dificaiion  is  cast  separate  from  the  valve,  cafle»  or  box,  and 
■ecored  by  a  acrew-joint  and  packing  or  other  fiustening  to 
the  valve  case.    This  mode  may  be  preferred  by  some 

persons  for  the  convenience  of  accurately  tanning  the  face 
of  the  aperture,  or  the  convenience  of  putting  brass  faces 
thereon^  which  can  easily  be  done  when  it  is  detached  from 
the  valve;  whereas,  in  the  finrmer  instances,  the  feces  of 
the  apertures  have  to  be  accurately  formed  by  means  of 
tools  introduced  into  the  valve  case  through  the  chamber  d. 
figs.  13,  are  various  detached  representations  of  the  slide, 
the  better  to  shew  its  c(MwCruction.  Fig.  14,  is  a  side  ele- 
vation ;  fig.  15,  is  a  vertical  section;  and  %.  16,  is  a  plan 
view  of  another  modification  of  my  iuipi  ovcd  construction 
of  slide-valve  or  cock,  shewing  the  slide  fitted  with  double 
fecingB  in  contact  with  the  mouths  of  the  two  ends  or 
sockets  d,  and  o,  which,  in  this  instance,  axe  both  moveable 
for  the  purpose  as  above  stated ;  in  other  respects,  the  con- 
struction is  the  same  as  that  last  described.  Figs,  17,  are 
side  and  face  representations  of  the  slide  and  its  shaft  or 
spindle,  detached  £rom  the  valve,  to  shew  the  manner  of 
fitting  up  the  same. 

Having  now  described  my  iniprox  ciiicnts  in  the  construc- 
tion of  sluice  cocks  or  valves,  and  tlie  manner  of  carrying 
the  same  into  effiKst,  I  would  remark,  that  it  will  be  evi« 
dent,  that  the  same  is  applicable  to  steam  pipes,  brewers^ 
and  distillers*  liquor  pipes,  and  various  other  situations, 
where  it  is  desirable  to  obviate  the  evil  arising  from  leakage 
of  the  side  joints  of  sluice  cocks  or  valves  of  the  ordinary 
construction;  and  in  conclusioD,  to  state,  that  I  do  not 
daim  any  of  the  mechanical  contrivances  herein  described 
and  shewn  for  raising  and  lowering  the  slides  of  the  said 
cocks  or  valves,  or  the  mode  of  fitting  or  applying  the  samo 
with  the  necessaiy  shafts  or  spindles  and  stuffing  boxes,  as 
they  are  not  new,  and  form  no  part  of  my  invention ;  my 
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improTements  conumtnog  in,  and  what  I  claim  as  my  tm* 
provements  being,  the  making,  fonning,  or  casting  the  main 

body  box,  or  casing  of  the  slide-valve,  or  cock,  in  one  and 
the  same  piece  of  metal ;  and  the  modes  of  fitting  and  apply- 
ing the  slide  or  stop-piece  thereto,  and  the  manner  of  form- 
ing  the  fiicings  of  the  cocks  or  Talves  as  herein  set  forth  and 
deseribed^Aro/M  m  ike  BoUa  Oiapd  Office,  April, 
1838.] 


7b  RoBBRT  WHrrssiDB,  of  AxTf  in  the  county  of  Air^ 
North  Britain^  toine  merchant,  for  hie  imtenthn  of  oer* 

tain  improvements  in  the  wheels  of  steam  carriages^  and 
M  the  machmery  for  propeUmg  the  same  ;  which  is  also 
appHcabie  to  oftker  purpo$ee» — [Sealed  jSOth  November, 

There  are  two  objects  proposed  under  this  patent;  the 
first  is,  a  mode  of  giving  elasticity  to  the  running  wheels  of 
«  steam  carriage ;  tiie  second,  a  mode  of  lubricating  the 

working  parts  of  a  rotary  steam  engine. 

Wheels  having  elastic  spokes,  have  been  several  times 
proposed  under  different  patents  from  a  mistaken  notion 
that  the  axle  being  by  the  pressure  and  momentum  of  the 
carriage  allowed  to  be  thrown  forward  out  of  the  centre, 
such  position  obtained  through  the  elasticity  would  assist 
in  inipelliug  the  carriage  forward.  Without  considering 
the  absurdity  of  the  proposition,  the  present  patentee  has 
merely  attempted  to  remove  what  he  considers  some  prac- 
tical defects  in  the  construction,  and  in  lieu  of  elastic  spokes, 
proposes  that  the  axle  of  the  carriage  shall  be  inserted  into 
the  centre  of  a  square  plate,  which  plate  is  allowed  to  slide 
in  two  directions,  much  in  the  way  of  the  chuck  of  an  ec- 
centric lathe  upon  a  frame  attached  to  the  felloe  of  the 
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wheel :  its  central  position  being  at  all  times  induced  by 
four  powerful  helical  springSy  extending  ixom.  the  axle  to 
the  comefB  of  the  fiame.  We  premime  it  k  rnineoeiflaiy  to 
ghre  a  figure  of  tills  eomplicated  and  uselefls  apparatus. 

Tlie  mode  of  lubricating  the  woiking  parts  of  a  rotary 
steam  engine,  is  by  placing  a  reservoir  of  tallow  or  other 
anti^ttritiouB  material  above  the  engine,  and  fonning  com- 
munications therefrom  to  the  interior  of  the  engine :  steam 
iroiii  the  boiler  being  allowed  to  press  upon  the  upper  sur- 
face of  the  tallow,  in  order  to  keep  it  in  a  liquid  state,  and 
to  force  it  down  the  tubes  to  the  pistons  or  wings  working 
within  the  steam  chamber*  The  oily  matter,  having  per- 
formed its  office  within  the  engine,  is  conducted  away  and 
ibrced  up  again  into  the  reservoir  by  suitable  pumps. 

The  patentee  says,  that  he  has  not  thought  it  necessary 
to  shew  the  means  of  working  the  slides  or  other  parts  of 
the  engine,  as  tliey  constitute  no  part  of  his  invention;  and 
that  he  is  aware,  an  apparatus  on  a  similar  principle  has 
been  before  applied  to  reciprocating  engines ;  he  therefore 
ekdms  only  under  this  part  of  his  patent,  the  application  of 
the  foDowing  particulars  to  rotary  steam  engines;— the 
reservoir  of  Md  kept  under  suitaUe  pressure  with  the 
pipes  and  other  apparatus  to  convey  it  to  the  proper  parts, 
and  the  pump  to  return  it  to  the  reservoir, — \JnroUed  m 
ike  ^oknetU  Office^  May,  1835.] 


OK  CHRONOLOOT. 
(Tttihs  Editor  <^  tkt  Loudon  Journal  amd  Repertory  qf  Arti,  tfC.) 

Sir, — Having  been  favoured  in  several  of  your  former  Journals 

wiUi  the  insertion  of  some  of  my  lucubrations,  on  subjects  con- 
nected with  the  arts,  sciences,  and  history,  I  presume,  further, 
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to  {Mreseitt,  for  your  approval,  the  first  of  a  short  series  of  piq^m 
on  Chronology* 

The  advaatagiss  attending  a  proper  study  of  Chronology^  are» 

in  my  opinion,  highly  important,  by  fixing,  permanently,  on  the 
recollection  the  periods  of  time  at  which  coeval  events  have  hap- 
pened. Tn  this,  my  first  letter,  I  will  endeavour  to  give  an  idea 
of  the  plan  I  mean  to  pursue. 

The  mind  is  given  us  that  we  should  improve  it,  and  we  read 
in  order  to  store  the  mind  with  &ct8  connected  with  the  histories 
and  actions  of  those  men  who  have  lived  hefore  ns ;  it  ought 
tlicn  to  be  our  study  to  fix  peiinanently  on  tlie  memory,  some 
of  tlie  great  events  that  have  happened  in  this  world. 

We  find  ourselves  inhabitants  of  this  earth,  a  ])lanct,  one  of 
the  m%hty  worlds  that  are  for  ever  rolling  along  through  infinite 
space,  yfe  can  have  no  means  of  knowing  what  heings  inhabit; 
or  what  laws  govern,  those  glorious  oibs  that  On  all  sides  sur- 
round us ;  we  can  have  no  coramumcation  with  tlietn,  nor  widi 
the  beings  that  people  them.  Tins  world  is  ours,  and  ihe  en- 
quiring mind  should  be  anxious  to  know  who  lived  before  we 
had  an  existence  upon  it,  and  what  events,  what  changes,  what 
revolutions  it  has  been  snhject  to.  it  is  only  hy  reading,  by 
•earehing  the  reoMds  of  the  past,  that  we  can  arrive  at  that 
kttowled^.  But  if  we  can  but  partially  obtain  some  accomits 
of  tlie  y).isL,  It  iii  our  duty  not  to  keep  them  locked  up  in  our 
iiimds,  ior  our  own  gratification,  but  to  bring  them  forth  oc- 
casionally, for  the  improvement  of  others. 

I  am  confident,  that  many,  I  was  about  to  say  that  the  gene- 
rality of  readers,  lose  one  half  of  the  gratification  they  would 
derive  horn  reading,  fi>r  want  of  first  fixing  tm  their  minds  the 
dates  and  periods  of  time  in  which  those  events  happened.  In 
order  to  ilhistrate  this  assertion,  I  would  remark,  that  the  travel- 
ler, who  visits  ditierent  countries,  to  enjoy  the  romantic  scenery 
tbrou^  which  he  travels,  would  experience  but  little  pleasure, 
it  would  be  very  limited,  if  when  he  had  ascended  to  the  top  of 
a  mountain,  he  stood  stiU,  and  kept  his  eyes  only  on  one  object; 
but  he  looks  around  him,  he  views  die  distant  hills,  the  rocka. 
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tKe  mountain  streams,  as  tliey  tlumder  down  through  tJiclr  deep 
.worn  rocky  channels  nito  tlic  valleys  below.  His  eye  wanders 
over  the  Terdant  fields,  the  villages,  the  distant  towns,  and  bviid- 
ings,  that  on  all  sides  are  acaUeied  around  him;  he  takes  them 
all  m  at  a  viewi  and  enjoys  the  varied  picture  with  delight. 

If  the  traveller  proceeded  along  one  line  of  road,  or  the  reader 
one  series  oriiistoncal  events,  keeping  his  mind  s  eye  only  iixed 
on  one  object,  one  event,  at  a  time, — he  must  lose  the  interest  he 
would  feel  on  those  other  o^ects  and  events  that  are  around  htm. 

For  instance,  I  will  suppose  the  readex  of  the  bible  (and  X  shall 
take  this  hook  as  my  great  line  of  rood  in  my  lamblea  along  die 
records  of  tinie)  keeps  his  attention  fixed  only  on  the  great  events 
it  narrates,  without  looking  io  the  right,  or  left,  or  wliat  is  passing 
in  the  world  beside, — if  he  keeps  his  mind  only  occupied  widi  the 
bible  heroes,  and  bible  events,  as  though  no  other  beings  existed 
in  die  worid  e^Miept  Moses  and  hia  heroesy  Joshua,  Jeptha,  David, 
&e.  &C.  .&C*,  aa  diai|^  no  other  kii^oms  than  Egypt  and  Pales- 
tine, no  other  peopAe  than  the  Egyptians  and  Israelites,  were  in 
existence, — he  would  lose  die  interest  he  might  enjoy,  if  he  looked 
around  upon  the  world,  and  connected  widi  Pharoah,  iMoses,  and 
other  great  men  of  the  scriptures,  the  men  who  then  flourished  in 
Other  parts  of  the  earth.  The  histories  of  kingdoms  and  empires, 
that  were  risii^  and  £idling  around  him,  as  he  proceeded  on  his 
way : — one  great  event  would  serve  to  bring  another  to  hia  recol- 
.lecti<m,  fi>T  the  mind  like  the  eye  is  capable  of  taking  in  at  one 
view,  many  objects,  and  remembering  them. 

I  will  only  mention  one  or  two  instances,  to  convey  my  meaning, 
and  the  pleasure  to  be  derived  by  associatint;  togedier  coeval  events. 
I  would  remark  that,  while  we  are  reading  of  the  departure  of  the 
Israelites  fiom  Egypt,  the  Bzode  of  Moses, — ^we  should  connect 
with  It  the  departure  at  that  time,  of  Cecrops,  who  led  out  a  co- 
lony of  Egyptians,  and  finmded  the  City  of  Athens, — ^while  we 
are  reading  the  history  of  Jeptha,  and  bliaddt  iing  at  the  rash  vow 
he  made,  that  in  the  same  year  that  lie  defeated  the  children  of 
Amraon,  and  ofiTered  his  daughter  as  a  sacritice,  that  other  events 
besides  this,  were  passing  in  the  world^^we  should  associate  with 
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it  another  matter  of  history  as  intorestiog  to  tlie  leflectire  mind, 
TiJ :  that  it  was  in  the  aame  year  Troy  was  taken,  and  tbe  vie* 
toriouB  fleets  and  armies  of  Greece,  left  the  siiores  of  Hliiim. 
T  need  not  brin^  fiirward  more  examples  to  convey  to  die  mmd 

u  liat  I  mean  by  the  association  of  events.  If  then,  as  we  read 
tlie  history  of  the  chosen  people  oi  (lod,  as  recorded  in  the  bible, 
we  look  on  the  surrounding  nations,  the  imagination  will  be  more 
expanded,  more  interested,  more  improved,  inasmuch  as  it  will 
eshibit  to  the  mind's  eye  the  Tarions  dianges  that  were  taking 
place  among  the  surrounding  natbni,  caused  hy  amlntiaap 
tyranny,  or  the  follies  of  men. 

T  shall  in  these  letters  divide  time  into  circles  of  ccntiii  ii  s,  nml 
in  order  to  fix  contemporary  events  on  the  mind,  suppose  the 
spectator  standing  in  the  centre  of  this  circle  of  100  years, 
and  looking  round  him  upon  the  world  to  obserre  what  dianges, 
what  CTents,  what  men,  are  the  instruments  employed  to  efleet 
those  dianges.  Ten  of  those  circles  or  periods  of  time  will  cdi»- 
stitute  a  thousand  years : — now  suppose  tlie  student  only  fixes 
five  great  events  on  his  mmd,  in  each  century,  (which  I  should 
conceive  a  very  easy  task) — ^in  a  thousand  years  he  has  but  fifty 
great  events,  ems,  or  changes,  to  remember; — and  one  great 
event,  such  as  tlie  Exode,  the  Foundation  of  Rome,  the  Batde  of 
Actium,  Ae  Building  of  the  Temple,  the  Death  of  Christ,  the  De- 
struction of  Jerusalem, — will  always  serve  to  bring  others  to  his 
fpoolli  1 1  ion,  and  convey  to  his  imagination  an  idea  soniewliere 
about  the  time  at  which  it  happened.  Besides,  it  will  increase 
his  pleasure,  and  add  a  more  extensive  fund  of  infiMrmation  and 
knowledge. 

I  shall  then,  in  my  next  letter,  commence  with  the  earliest 
chronological  records  extant ;  but  I  shall  pass  quickly  over  those 
long  disputed  periods  of  time,  as  divided  by  the  Chinese,  Japan, 
and  Indian  records.  They  may  be  fabulous,  but  they  are  in- 
serted in  tlie  records  of  these  nations ;  and  it  may  not  be  tm* 
interesting  to  some  of  your  readers  if  I  quote  a  few  of  tbem,-*^ 
some  of  the  monarchs,  and  conquerors,  and  dynasties,  that  arose 
and  iett  hi  those  dark  ages,— periods  recorded  by  these  people 
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thousands  of  years  belbie  our  coraputation  of  time  began.  I 
sliall  quote  them,  merely  as  matters  of  curiosity^^perhaps  t!iey 
ire  imagnuuy  records,  invented  by  these  nations ;  perhaps  they 
are  erroneous  divisions  of  time^'  hdt  still  they  are  the  records  of 
those  nations  (if  they  are  erroneoiu»)and  worthy  our  coosiderataon* 
:  I  shall  also  mention  some  of  the  different  djmasties  which  rose 
upon  the  stream  of  time,  and  fell,  and  were  for  ever  swept  aw  ay 
from  the  earth,  with  the  names  of  some  of  the  tyrants,  and  con* 
quetors,  of  that  early  period, — who  changed  tlie  fate  of  nations, 
and,. throwing  upon  their  tihoulders  the  mantle  of  royalty,  with 
despotic  away,  rtded,  uncontrolled,  over  extensive  empires  and 
kingdoii»  of  th^  eardi,  thousands  and  tens  of  thousands  of  years 
before  the  Mosaic  account  of  the  creation  of  the  world,  accord- 
ing to  tlie  Indian  and  Chinese  records.  But,  in  quoting  these 
records,  I  do  it  only  as  a  matter  of  curiosity,  in  order  to  convey 
to*  the  reflective  mind  a  fidnt  idea  of  the  fiibulous  histories  of 
those  ages  long  past  away,  with  their  kings,  their  conquerors,  and 
gl<>>7>  <M  recorded  by  their  historians, — and  supposed  by 
many  superficial  readers,  and  men  who  think  but  little,  men  of 
limited  minds,  as  well  as  by  many  learned  philosophers,  that 
these  historical  records  liave  originated  in  that  pride,  all  nation9 
Icel,  to  cany  beck  their  origin  into  the  darkness  of  antiquity ;  — 
or  that  these  records  proceeded  from  the  high  imaginings  of 
those  master  spirits  who  wrote  them ; — men  that  lived  in  those 
ages  of  fiible  and  imagination,  and  whose  pride  it  was  to  leave 
the  early  history  of  their  native  land  to  future  generations, — its 
glory,  its  arts,  its  changes,  its  high  antiquity,  enveloped  in  the 
darkest  clouds  of  Erebus  and  night.  I  will  give  you  two  exam- 
ples, that  you  may  understand  what  I  mean  by  dividing  time 
into  circles  of  100  years,  in  order  to  fix  those  events  on  the  mind 
lliat  happened  in  that  circle,  as  contemporary; — ^for  instance, 
I  win  take  that  early  period  from  1100  to  1000  years  before 
Christ,  and  mention  a  few  of  the  important  events  worth  iixing 
on  the  mind : — 

Years  before 
Christ. 

1095.    Codrus,  King  of  Athens,  devotes  himself  to  deatli  for 
his  country.  x 


Di< 


* 


52  Origmal  (hmmuidMion. 

1089*  DaTid  u  born,  the  sereDtli  uA  yonng^  son  of  Jei80»  ' 

1079.  Saul>  the  mm  of  a  sbeplierd,  is  anoinCed  king  of  Israel. 
i079«   Thn  year  died  die  eiwpgrw  of  Chma,  Tcling-ouang,  and 

tlic  great  and  good  Chao-kong  succeeded  him. 

]0(}0.  Saul  consults  the  witch  of  Kndor,  who  calls  up  Samuel, 
who  predicts  the  fate  of  the  approaching  battle  with 
the  Philistines,  and  the  death  of  Saul. 

1045.   Alba  Silvhis  re^s  in  Latinm. 

1097*   War  between  Huning,  king  of  Sweden,  and  Hading,  king 

of  Denmark,  to  revenge  the  death  of  his  ijrotlier. 
1031.    Homer,  the  immortal  author  of  the  Iliad,  horn. 

1080.  David  causes  a  census  to  be  made  of  the  number  of 

men  in  his  kingdom  capable  of  bearing  annsy  which 

amounted  to  thirteen  hundred  ihousand. 
1015.   The  fifth  epoque  of  the  history  of  Ae  Hebrews,  their 

age  of  glory  ;  Solomon,  seated  on  the  throne  of  David^ 

lays  the  fonndation  of  tlic  temj>le  at  Jerusalem. 
1008.    The  commencement  of  the  twenty-second  dynasty  of  the 

kings  of  Egypt,  the  founder  of  which  was  Sesac»  who 

reigned  thirty-fi>ur  years. 
1002.  Great  revolution  in  China, — ^the  emperor  Idiao-ooang  is 

drowned  in  passing  a  bridge  of  boats*  and  his  soii» 

Mou-ouang,  succeeded  him. 

In  this  century  I  have  named  only  twelve  important  events ; — 
Ihen  let  the  reader  only  remember  three  or  four  of  them,  if  he 
cannot  fix  them  all  on  his  memory.   I  will  now  take  another 

period  of  100  years  :— 
Y«anbef<ne 

800,  Numitor,  king  of  Latiumi  is  dethroned  by  his  brotlier 
Amulius,  who,  after  killing  Lausus,  son  of  Nuroitor, 

usurps  the  throne,  forces  Rhea  Sylvia,  his  wife,  who 
was  afterwards  tiie  niotiier  of  Koraulus  and  Kemus, 
to  become  a  priestess  of  Juno ; — ^he  reigned  forty-four 
yeaxs. 

790.  Is«ah»  the  prophet,  fiouxished;  predicts  the  Urth  of  the 
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Metdtth;  die  nun  dTTyre,  of  Babylon;  ind  die  fcte 

of  Jerusalem. 
78G.    The  twenty- fourth  dynasty  of  Egypt. 
7do,   The  voliqptuoiui  Seidaoapalus  reigns  fifbtto  yean  in 

Ninereb. 

116.  The  first  Olympiad ;  tlie  celelxrated  games  of  Greece,  and 
their  divbkm  of  time, — Coroebus  the  first  victor. 

771.  Birth  of  Romulus 'and  Remus,  the  illegitimate  offspring 
of  Rhea  Sylvia,  the  daughter  of  Numitor,  and 
priestess  of  Juno. 

759«    Syracuse  built  by  Archias. 

759.  Pekab,  the  son  of  Remaliab,  reigns  over  Israel,  in  Sama- 
ria,— ^is  defeated  by  Tigbth  Pilesar,  king  of  Assyria, 
who  carries  away  captive  the  people  of  Judea. 

753.  The  foundation  of  Rome : — Romulus  the  first  king,  who 
reigned  thirty-seven  years. 

747.    Bra  of  Nabonassar  or  Nebuchodonosor,  king  of  Babylon. 

739.  Badhemah  Rajah,  of  Bengal,  is  killed  by  Birbah,  his 
vijder  ;--*t]ii»  eonmieneed  the  tbird  dynasty,  the  second 
having  contniued  500  years  and  5  months. 

735.    Candaule  reigns  seventeen  years  in  Lydia. 

726.    Hosea  reigns  nine  years  over  Israel,  in  Samaria. 

732.  China  is  divided  into  twenty-one  kingdoms  or  principal* 
... 

ities. 

718.  Candaule^  the  last  king  of  Lydia,  of  the  race  of  Herenles, 
is  killed  by  Gyges,  one  of  his  oi&oers.  Candaule 

insisted  that  his  beautiibl  wife  should  exhibit  herself 
naked  before  Gyges,  who  killed  him  and  married  the 
widow. 

716.  Romolus,  after  reigning  thirty-seven  years,  is  killed  by 
Ike  senators,  and  reported  by  them  as  taken  up 
among  tke  gods. 

711.   Senaeberib  invades  Israel  under  the  reign  of  Hezekiah, — 

his  army  is  destroyed  by  an  Anc^l, — he  returns  to 
Nineveh,  and  is  killed  by  Adrammelech  and  iSharezer, 
his  sons. 

705.   A  colony  from  Corinth  settle  in  Corfu. 
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I  liATei  in  this  circle,  brought  forward  more  events  of  time,  as 
iUustratiTe  of  the  advantage  of  associating  them  together,  and 
fixing  on  the  mmd  the  great  changes  that  have  taken  pbce  in 
the  emigres  md  kii^onis  of  the  world. 

I  am,  Mr.  Editor,  yonr  obedient  servant, 

BENJAMIN  COOK. 

Blrmingliam,  August  18,  1889. 

ROLLS  COU&T. 
KAY  V,  MARSHALL* 
Infrikgeheiit  of  Patent  for  Spikniho  Flax. 

(For  Btptrt  ^Oe  Spw^leaHvit,  m«  VtL  XI F,  ^okt  Fint  SfrUif  p.  S^J 


This  cause  lias  been  several  times  before  the  Courts, — tlie  last 
report  of  which  we  gave  in  Vol.  IX.  of  our  Conjoined  JScries.  At 
the  conclusion  of  the  hearing  before  the  Master  of  the  Rolls,  it 
was  then  determined  to  bring  a  question  before  the  judges  of  the 
Court  of  Common  Pleas,  as  to  the  validiiy  of  the  patent  m  pcBUt 
of  law ;  which  was  done,  and  the  following  was  the  opinion  by 
Llicm  ileliveretl  8th  May,  1839. 

Certificate  of  opinion  of  the  judges  of  the  Common  Pleas  on  a 
special  cose  sent  to  thai  Court  by  Lord  Langdalc  as  Master  of 
the  Rolls,  the  question  being  whether  the  plaintifiTa  patent  be 
valid  in  point  of  law*  The  case  was  argaed.before  Lord  C.  J. 
Tmdal  and  Justices  Vaughan,  Bosanquet,  and  Erskine,  in  Hilary 
Term  1889,  by  Sir  F-  Pollock  for  the  plahrtifF,  and  Sir  W.  W. 
Pollett  for  the  defendants,  and  the  certificate  was  given  in  the 
Baster  Term  follow  uuj. 

"  In  this  case,  wliich  has  beensent  to  this  Court  by  his  honour 
the  Master  of  the  Rolls,  the  question  as  to  the  validity  of  the 
patient  has  been  argued  before  ns  upon  various  grouids  of  objec* 
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lion ;  aad  consequently}  a  certificate  io  the  geoeval  terms  of  the 
question,  "  that  the  patent  does  not  appear  to  us  to  be  mlid  m 

jwini  aj  laiVf''  could  not  give  satiisracdon  to  the  Court  from  whicU 
the  question  was  sent. 

We  therefore  proceed  shortly  to  state  the  ground  upon  which 
our  opinion  is  formed,  that  the  patent  in  question  is  not  valid  in 
point  of  law. 

"  The  patent  is  taken  out  for  a  '  new  and  improyed  machinery* 

for  preparin*:;  and  spinnin<^  flax,  hemp,  and  other  fibrous  sub- 
stances by  power,'  aiid  the  invention  is  declared  in  the  specifica- 
tion to  consist  of  '  new  machinery  for  macerating  flax>  and  other 
similar  fibrous  suhstancea,  previous  to  drawing  and  spinning  it, 
which  is  called  the  preparing  it,  and  also  fi>r  improved  machinery 
fi>r  spinning  the  same  after  having  been  so  prepared.* 

"Now,  although  the  first  part  of  the  invention  described  in 
the  patent,  viz.  the  new  machinery  for  macerating,  appears  from 
tlie  facts  stated  in  the  case  to  he  a  proper  subject  for  a  patent, 
both  with  regard  to  the  invention  thereof  being  original,  and  in 

t  all  other  respects,  yet  the  latter  part  of  the  patent,  via.  the  im- 

proved machinery  for  spinning  fiaz,  &c*  does  not,  upon  the  fiicls 
stated  in  the  case,  and  the  description  of  the  invention  contained 
in  tlie  specification,  appear  to  US  tO  be  a  subject  upon  which  a 
patent  can  by  law  be  taken  out. 

"  The  patentee,  in  describing  the  improved  machinery  for 

•  spinnings  which  constitutes  one  part  of  his  patent,  informs  the 

public  '  that  ha  places  the  drawing  rollers  only  2\  inches  from 
the  retaining  rollers,  and  diat  this  constitutes  the  principal  imi 
provement  in  the  said  spinning  machinery,'  and  he  then  proceeds 
to  assign  the  reason  and  principle  upon  which  the  alleged  im- 
provement rests ;  and  in  a  latter  part  of  his  specification,  (when 
atatii^  the  extent  of  what  he  claims  as  his  own  invention  in 
xeapect  of  improved  machinery  for  spinning  flax)  ha  describes  it 
to  be  the  wooden  or  other  troiigh  for  holding  the  roving  when 
tdten  firom  the  macerating  vessels,  and  '  the  placing  of  the  retain-* 
ing  rollers  nearer  to  each  other  ihan  they  have  ever  before  been 
placed,  say  within  2^.  inches  of  each  other,  for  the  purpose  afoi  e- 
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said.*  So  that  looking  at  die  whole  of  the  apecificatioiit  it  is  not 
the  use  of  the  wooden  or  other  trough,  as  used  by  him,  upon 
which  he  relies,  as  indeed  it  obviously  could  not  be  as  an  im- 
portant invention,  nor  as  tlic  proper  subject  for  a  patent;  but  it 
is  '  the  placing  and  retaining  of  thu  respective  rollers  within  2j 
inches  from  each  other'  that  forms  the  real  subject  matter  of  the 
patent  for  Ihe  improved  machinery. 

Now,  whether  a  PaieiU  can  hff  Lam  be  taken  mU  for  placing  the 
feltnning  rollers  and  the  drawing  rollers  of  a  spinnmg  maehwe 
( which  machine  itself  was  known  and  in  use  before  J  within  two 
inches  and  a  half  of  each  other,  under  the  circumstances  aiutcd 
in  the  Case,  is  the  real  question  between  the  parties,  and  we 
thnk  it  eannot* 

**  For  it  appears  from  the  endorsement  upon  the  posftea,  that 
before  the  granting  of  this  patent,  flax  and  other  fibrous  sub- 
stances were  spun  with  machines  by  which  the  reach  was  varied 
according  to  the  staple  or  iibre  of  the  article  to  be  spun,  and  that 
that  had  been  a  liindamental  principle  of  dry  spinning  known  and 
used  before  the  granting  of  this  Patent ;  and  further,  that  the 
reach  used  in  cotton  spinning  had  been  less  than  two  inches  and 
a  half.  The  application,  therefore,  of  a  reach  of  two  inches  and 
a  half  to  the  spinning  of  flax  when  in  a  state  of  maceration,  by 
which  the  fil)re  of  flax  will  not  hold  together  beyond  two  inches 
and  a  half,  does  not  appear  to  iis  to  be  any  new  invention  or 
discovery,  but  is  merely  the  application  of  a  piece  of  machinery 
already  known  and  in  use  to  the  new  macerated  state  of  the  flax. 
The  fundamental  principle  in  dry  spinning  was,  that  the  reach 
varied  according  to  the  lengh  of  the  staple  or  fibre  of  the  ardde 
to  be  spun ;  and  spinning  machines  were  in  use,  either  with  the 
reaches  fixed  or  connected  with  slides,  so  that  their  distance 
might  be  varied  according  to  the  length  of  the  fibre  of  the  article 
intended  to  be  spun ;  and,  consequently,  there  is  nothing  new  in 
applying  the  use  of  a  spinning  machine  with  a  reach  of  suck  a 
degree  of  shortness  as  would  suit  the  continuity  of  the  roving  of 
'   the  flax  after  it  is  macerated. 

^'  It  is  to  be  remarked,  that  the  application  of  moisture  in 
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spirniiii^r  Hax,  for  the  purpose  of  soparnting  the  fibre^i  and  re- 
ducing the  kugtli  of  the  staple,  was  not  new  in  practice,  and  bad 
been  r€sorled  to  uader  Uall'a  Patent,  tfaougli  in  a  difiefent  man- 
ner ftom  that  employed  upon  this  occasion.  Now,  auppoie  a 
patent  to  have  been  Am  obtained  for  fone  entirely  new  metbod, 

* 

ehber  cbendoal  or  mechanical,  of  reducing  the  fibres  of  flax  to  a 
short  staple,  we  tl.ink  that  a  secoiul  [citent  could  not  be  taken 
out  for  an  improved  mode  of  machinery  in  spinning  flax,  which 
consisted  of  nothing  more  than  the  spinning  of  the  short  staple 
of  flax  by  a  sptmung  maddne,  widi  a  readi  of  a  givwlci^tb  not 
less  then  diaft  already  In  use  for  tbe  spinning  of  ootlont  tbe  eifect 
of  whieb  would  be  to  |ire¥ent  tbe  first  fuitentee  from  working 
hib  iiivciition  with  the  old  machine  at  the  proper  reach.  And  if 
a  patent  taken  out  for  that  object  separately  would  be  invalid, 
so  also  a  patent  taken  out  ibr  an  invention  consistiiig  oi  two 
disttnet  parts,  one  of  which  is  that  precise  object,  would  be 
Toid  alsob 

The  answer  given  to  this  ol^ection  on  the  part  of  the  Piak- 

•  tiflf  has  been,  that  the  invention  for  which  the  patent  lias  been 

taken,  dues  not  consist  of  two  distinct  parts,  but  has  but  one 
entire  single  object  only,  namely,  the  object  of  macerating  and 
spinning  tliat  macerated  flax,  on  a  nachine  where  the  rollers  are 
retained  at  the  prescribed  distance  firom  each  other.  But  this 
appears  to  be  at  variance  with  the  specification  itselC  whidi 

^  divides  the  invention  and  the  subject  matter  of  the  patent  into 

two  distinct  parts ;  and  even  if  it  is  to  be  considered  as  one 
entire  invention,  if  part  of  what  is  claimed  is  not  properly  the 
subject  of  a  patent,  or  not  new,  the  whole  must  be  void." 

W0  tluM  thenftretmrtifyto  Hi»  Umumr  thU  m  our  juJgwmi 
Ute  PtUeni  m  fmHim  ii  nol       m  Isw. 

Thisopinion  was  laid  befote  the  Master  of  Oie  Roils,  at  West- 
minster, at  the  sittings  m  Irinity  Term,  when  the  following 
argument  took  place  : — 

Sir  F.  PoUock,  on  behalf  of  the  plaintifi,  (Kay)  insisted  that 
thoo^  the  two  pots  of  the  invention,  the  macerating  and  the 
drawmg,  are  aeloioiwledgcd  not  to  bo  new  sepniaielyt  yet  oolko- 
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lively  tlky  are  lu  w,  and  form  a  lit  and  projjcr  subject  lor  a 
|Mtent»  as  producing  a  new  e£&cL 

Mr*  Kioderaley,  on  the  same  tide,  argaed  that  the  judges 
were  wrong  in  oonsidering  the  tpecificatiim  as  glMmmg  the  two 
parts  separately.   Lord  T4ingdsle  said  the  machinery  is  evidently 
not  new,  as  all  watt^  of  Teache$  have  been  before  made ;  what 
tlicn       the  improved  wachinenj  ?.     Mr.  kuulersley  observed 
that  there  never  was  a  machine  before  that  of  the  piaiutiifs  in 
which  the  position  of  the  drawing  roUers  was  fixed  at  two  and 
m  hAJ  iacket,  though  machines  have  been  made  havii^  the  rollers 
at  all  other  distances,  firom  one  inch  upwards*   Maeerating  the 
flax  is  also  admitted  not  to  be  new,  but  macerating  does  not 
shorten  the  fibres  of  the  flax,  it  merely  allows  the  fibres  to  slip. 
The  iiiveutioii,  thercioi  i  ,  is  ihe  combinaiiuii  of  these  two  to  pro- 
duce a  new  result ;  for  it  wa^  not  knowu  before  Kay  discovered 
it  thai  the  fibres  of  the  flax  by  maceration  could  be  drawn  at  so 
small  a  reach  as  two  and  a  half  inches. 

Lord  Langdale  considered  that  the  opmion  of  the  judges  was, 
that  the  patent  was  bad  in  point  of  law ;  he  could  not^  therefore, 
perceive  whai  relief  was  sought  by  the  plaintift'.  Halfs  patent 
was  for  simply  wetting  the  flax,  but  Hall  did  not  know  the 
proper  length  of  the  reach  at  which  the  flax,  when  macerated, 
oould  be  drawn.  Kay  &>and  it  was  two  and  a  half  inches ;  he 
therefore  claims  (ot  this  discovery  an  iigunction  agsinst  the 
defendants* 

Mr.  Booth,  on  the  plain tifl  '^  side,  argued  that  the  plaintiff  is 
entitled  to  a  decree,  because  the  defemlant's  plea  has  not  been 
maintained ; — he  might  have  pleaded  the  invalidity  of  the  patent 
&am  want  of  novehy,  but  he  rests  upon  no  novelty  and  no 
utility.  The  learned  counsdi  further  urged,  that  if  this  psient 
had  been  fyt  a  new  mttkod  not  a  nem  imicfttae,  the  patent  would 
have  been  good. 

On  the  part  of  the  defendant,  (Marshall)  Mr.  Penil)t  rtoii  said, 
tliat  this  is  to  be  the  final  discussion  of  the  subject ;  and  the 
question  is,  whether  the  plaintiff  shall  have  an  account  of  profits, 
anioiunction,  and  all  the  co^ts  of  ihe  suits  which  have  preceded* 
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^ile  learned  counsel  then  cited  tUe  case  of  Millington  and  FoXf 
which  was  m  ap^kation  £ofr  an  iajuoction  in  a  patent  queattoo* 
The  defendant  had  submitted,  but  the  phdntiff  persisted  In  his 
applicatkm  for  an  Injunction,  and,  in  consequence,  had  all  the 

costs  to  pay.  The  plaintiff  admits  that  he  has  had  aside  his 
maceratiug  ii}»paiatus  ;  but  says  that  the  dclt  ndants  have  used 
the  machinery  for  drawing,  having  the  two  and  a  half  inches  reach. 
Lord  Chancellor  Cottenham  has  said,  that  if  the  specification  is 
sufficient,  it  can  be  of  no  consequence  whether  a  distinct  claim 
Is  set  out.  In  this  specification  the  daun  cousists  of  two  ports 
macerating  and  the  mechanism.  Is  this  an  invention  by  which 
the  reach  is  determined,  or  is  it  a  mode  of  drawing  wei  llax  \>y 
some  peculiar  construction  of  machinery?  The  trial  at  Vurk 
determined  the  facts, — the  law  of  which  was  to  be  determined 
by  the  Rolls.  The  Court  found  that  this  was  some  novelty  an4 
some  utility,  yet  there  was  not  enov^h  novelfy  and  utility  to 
support  a  patent. 

The  learned  counsel  then  argued  that  the  plaindff  had  very 
«  improperly  extended  the  leoral  discussion,  and  thereby  increased 

the  expences  to  an  enormous  amount.  Messrs.  Barber  and 
Atkinson  followed  on  the  same  side^  ami  the  Court  adjourned 
to  give  its  dedsion  at  a  future  day. 


JUDGMENT. 

J/ie  Master  of  the  Rolls, 

This  case  came  on  upon  the  equity  reserved  upon  the  certifi* 
cate  returned  by  the  judges  of  the  Common  Fleas,  fi>r  whose 
consideration  the  case  was  submitted,  with  the  question  whether 

the  patent  wu&  valid  in  point  ol  law.  i  he  judojes  certified  their 
opinion  to  be,  that  the  patent  is  not  valid  in  point  of  law,  and  Uie 
defendants  thereupon  insist  that  the  plaintiff's  bill  o^^t  to  be 
dismissed  widi  costs,  and  that  the  plaintiff  ong^  to  pay  the  coels 
of  <he  issue  and  of  the  case.. 
The  plsinti^  oontends  that  the  opinion  of  the  judges  is  erro* 
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neaoBf  and  that  I  oaglit  either  to  give  relief,  (notwithstanding  duA 
certificate),  or  to  put  tfa«  qoestioii  relating  to  the  validi^  of  the 
]Hitent  into  tome  fUidier  oourte  of  enqnivy. 

The  question  before  me  is  the  same  as  that  which  was  before 

the  juclgcs  ;  and  thoiijj:li  I  liavc  ihc  aid  of  their  opinion,  and,  by 
their  favor  of  the  reasons  wliich  indticed  tlieni  to  form  t!i;.t  opi- 
nion, it  is  undoubtedly  my  duty  to  consider  whether,  atter  hearing 
tiie  reasons  which  have  been  advanced  on  both  sidosr  it  ia  an 
opinkm  Mtiafoetoiy  to  my  own  mind,  and  audi  as  I  ought  to  adop*. 

The  patent  waa  granted  for  new  and  improved  niaciiinftry» 
for  preparing  flax,  hemp,  and  other  fibrous  substances  by  power." 
And  in  the  specification,  the  plaintiff  decUirod  the  n  iiurc  of  his 
invention  to  consist  in  new  machinery  for  macerating  Bax  and 
odier  flimihir  fibrous  substances  previous  to  drawing  and  spinnii^, 
and  also  in  improved  madttneiy  for  spinning  the  same^  after  having 
been  so  prepared*** - 

Nothing  has  occurred  to  shew  that  die  plaindfiTs  madnnery 
for  maceratinsT  Hax  previously  to  drawing  and  spinnin;[T,  was  not 
new  at  the  tinie  when  the  patent  was  granted;  and  notliing  lias 
occurred  to  shew  that  previously  to  the  grant,  it  was  known  that 
maoeratioD  to  the  eictent  of  the  whole  waa  not  a  new  praeeas  by 
vrhidi  flax  was  usefoUy  prepared  for  drawii^  and  spinmng;  and 
ao  for  as  relates  to  the  maceration  and  the  madunery  for  die  ma- 
ceration described  in  the  patent,  no  mention  is  made  as  to  the 
novelty  and  uulily  of  the  plaintiff's  invention.  And,  if  this  were 
all,  tlie  validity  of  tiie  patent  would  not  be  affected  by  the  fact, 
that  before  die  grant,  a  mode  of  preparing  the  flax  for  spinning 
by  moistening  it,  had  been  invented  by  Hoinoe  Hal),  or,  that  sub- 
aaqnendy  to  tiie  grant,  amore  convenient moda  of  maoeratioahad 
been  invented  and  come  into  genend  use ;  but,  with  respect  to 
improved  machinery  for  spinning,  the  pbiniiff  ia  his  specification 
says,  "  I  place  the  drawing  rollers  only  2j  inclies  from  the  retain- 
ing roUeis,  and  this  constitutes  the  principal  improvement  in  die 
Mud  qgamdng  madnnery;  for  the  rovipg  beii^  so  compleCely 
macemted,  would  not  hold  togedier  to  be  diawn  onl^  wink 
in  audi  a  stated  to  the  oadinaiy  leqgdi  of  the  itaple;  but  diia  very 


Digitized  by  Google  | 

I 


Kaif  T  Mar^uUl, 


61 


aCaCe,  when  drawn  in  so  short  a  length  as  here  representedi 
e&ahles  it  to  be  spun  very  fine  and  evenly ;"  for  it  should  be 
stated,  that  there  is  no  elasticity  in  die  fibre  of  flax,  hemp,  nettle^ 

weed,  or  odier  the  like  substance  ;  but  when  drawn  by  rollers  so 
placed  as  aforesaid,  and  moving  at  tlic  relative  speeds  aforesaid, 
which  he  has  previously  described  to  be  8  to  1,  and  in  the  com* 
{^tely  saturated  state  aforesaid,  the  hbres  themselves  are  pulled 
asonder  and  require  to  be  twisted  immediately,  or  the  continuity 
of  the  thresd  would  be  destroyed*  And,  again,  ui  specifying  his 
daim,  he  dedares,  "  that  that  which  he  daims  as  his  invention  in 
respect  of  improved  machinery  for  spinninji  tl  ix,  hemp,  and  other 
fibrous  substances,  is  a  certain  trough  vviiicli  he  has  described, 
and  tlie  placing  the  drawing  and  retaining  rolleis  nearer  to  each 
other  than  they  have  before  been  placed,  say  within  2^  inches  of 
each  other,  Ibr  the  purpose  afixiesaid**' 

From  this  specification,  it  appears  to  have  been  known  to  the 
plaintiff,  that  the  fibres  which  were  to  be  spun  after  maceration, 
would  be  pulled  asunder  by  drawing  in  this  maimer,  and  require 
to  be  twisted  immediately  to  prevent  the  continuity  of  the  duead 
being  destroyed;  and  therefore,  he  placed  the  drawii^  and 
retaining  rollers  very  near  to  each  other.  He  has  declared,  that 
this  placing  of  the  roDers  constitutes  (he  principal  improvement 
in  the  spinning  machinery;  and,  amongst  the  things  whidi  he 
claims  as  his  invention,  is  this  placing  of  the  rollers  nearer  to 
each  other ; — "  nearer  than  tiiey  have  been  placed,  say  within  2^ 
inches,  for  the  purpose  aforesaid."  And  it  h  indorsed  on  the 
postea  by  the  learned  judge  before  whom  the  issue  was  triedy 
that  befine  Ae  granting  of  the  patent,  it  was  not  known  that 
flax  eould  be  spmi  by  means  of  maceration,  as  having  a  diort 
fibre,  at  a  ratch  of  2  ^  incLes."  But  in  various  sorts  of  spinning 
niachiiies  winch  were  used  ])efore  the  granting  of  the  patent, 
there  were  slides,  by  which  the  ratch  was  varied  according  to  the 
lei^di  of  the  staple  or  fibre;  fiir  cotton  sfHiaiing,  the  ratch  va* 
ried  irom  7-Bdis  to  an  inch  anda  quarter ;  for  tow  spinnings  finm 
4  to  9  indies;  for  worsted  spuming,  firom  5  to  14  inches;  finr 
flax  or  line  spinning,  from  14  to  36  inches.**   So  diat  machinery, 
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by  which  the  ratdi  was  varied  from  less  than  an  inch  to  36  inches^ 
was  known  before  Che  granting  of  the  patent.  Tlie  ])]aintiff  has 
firand,  that  a  ratch  of  2}  inches  or  Cheieabonts,  is  well  adapted 

for  sj)inninQ^  flax  propnred  for  spinning;  by  his  process  of  macera- 
tion ;  and  the  question  is  reduced  to  tiiis, — whether  his  adopting 
that  particular  length  of  ratch  for  tlie  purpose  of  applying  it  to 
the  spinning  of  flax  so  prepared*  is  to  be  considered  an  improved 
machmeiy  in  respect  to  which  this  patent  can  be  held  to  be  valid. 

I  am  of  opinion,  that  it  cannot*  I  concur  entirely  with  the 
learned  judges,  and  see  no  reason  to  think  that  any  other  result 
would  follow  further  investiiration. 

Being  of  opinion  that  the  patent  is  invalid,  it  follows,  that  the 
bill  must  be  dismissed.  I  have  considered  the  question  of  eostSy 
and  under  all  the  ctrcumstances,  I  think  I  oi^ht  to  nuke  no 
order  with  respect  to  the  costs  of  the  issue ;  but  that  the  plaintiff 
ought  to  pay  the  costs  of  this  suit  and  of  the  case. 
Mr.  Barber. — Bill  (lir.uiisi>ed  with  cost^,  that  is  the  order,  and  no 

costs  of  the  issue. 
The  Master  of  the  Rolls. — The  bill  dismissed  with  costs,  and  no 
costs  of  the  issue. 


Pending  the  above  discussion,  Mr.  Kay  applied  to  the  Privy 
Council  for  an  extension  or  prolou-ration  of  his  patent  right,  < 
under  the  act  to  amend  the  laws  touciung  letters  patent  for  in- 
ventions. (Guli.  IV.  cap.  83,  clause  4.)  But,  as  the  Privy 
Council  had  no  power,  under  that  act,  to  prolong  the  term  of  a 
patent  right  after  the  patent  had  expired,  it  was  agreed  by  the 
Privy  Council,  before  the  above  decision  of  the  cause,  that  a 
further  term  of  three  years,  from  the  26111  July,  (at  which  time 
the  original  patent  expired,)  should  he  granted  to  Mr.  Kay  for 
his  invention.  The  above  decision,  however*  has  rdhdered  the 
extension  useless. 
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Granled  for  Hcotiand  subsequent  to  22d  Augustt  1839. 

Patent  granted  to  James  Capple  Miller,  of  Manchester,  in  the 
couaty  oi  f-iiicaster,  gentleman,  Tor  an  invention  pf  "certain 
improvements  in  printing  calicoes,  muslias,  and  other  fabrics." 
^Sealed  26th  August,  1839* 

Ditto  to  BarcUy  Farquteanon  Wataon,  of  Lincoln'a  Inn  Fields, 
in  the  county  of  Middlesex,  solicitor,  in  consequence  of  a 
comnranioation  ham  a  certain  foreigner,  residing  abroad,  for 
an  invention  of  "  improvements  in  crushing  or  preparing  new 
,  Zealand  flax,  (Phornium  Tenax)." — Sealed  4th  September, 
1839. 

Ditto  to  Mathew  Uzietti,  of  King  Willianj-street,  in  the  city  of 
London,  merchant,  in  consequence  of  a  communication  from 
a  certain  foreigner,  residing  abroad,  fbr  an  invention  of  im- 
provements in  impregnating  wood  or  timber  with  chemical 

materials." — Sealed  4th  September,  1839. 

Ditto  granted  to  John  Augustus  Tulk,  of  Scaton  and  Low.ca 
Iron  Works,  Cumberland,  iron  master,  for  an  invention  of 
"  ImproTements  in  the  manu&cture  of  Iron."— Sealed  4th 
September,  1839« 

Ditto  to  Fredericlt  Parker,  of  New  Gravel-lane,  Shadwell,  in  the 
county  of  i\I iddiosex,  animal  charcoal  manut-iLUirer,  for  an 
invention  of  *'  improvements  in  revivifying  or  restoring  ani- 
mal charcoal."— Sealed  6th  September,  1839. 
.  Ditto  to  John  Dickson,  of  Brook-street,  Holbom,  in  tlie  city  of 
London,  engineer,  ibr  an  invention  of  "  improvements  in  ro- 
tatory steam  engines." — Sealed  6th  September,  1839. 

Ditto  to  William  Hale,  of  Greenwich,  in  the  county  of  Kent, 
ciigiiu  cr,  for  an  invention  of  "  improvements  in  steam  engines 
and  apparatus  connected  therewith,  and  in  machinery  for 
propelling  vessels,  part  of  which  improvements  are  applicable 
to  raising  or  forcing  fluids."— ^aled  7th  September,  1839. 

Ditto  to  Robert  Carey,  of  Brengar,  near  Sittingboume,  in  the 
county  of  Kent,  in  conseqnence  of  a  communication  from' a 
certain  foreigner,  residing  abiuud,  fur  an  invention  of  "  certain 
improvements  in  paving  or  covering  streets,  roads,  and  other 
ways. '—Sealed  17th  September,  1839. 
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CELESTIAL  PHENOMENA,  for  Octoulu,  IS39. 


».  B. 
1 


2 


6  14 

16 


7  1 

2 

8  6 

9  22 
10 


11  14 

16 

12  1 

13 

14 


16 


Clock  after  the  sun,  lOin.  1  Is. 

])  rises  llh.  14m.  A. 
»      3  passes  in  or.  7h.  ISm*  M. 
»      ])  .st'ts  '6h.  ^itxu  A, 

Gainbart's  Comet  It  A.  12h. 
29ia«d«e.  10.  8.  S. 

Ditto  passes  mer.  2o\i.  Win. 

Clock  after  the  sun,  Urn.  2o&. 

•  D  rises  8h.  SOm.  M. 

I      ])  passes  nier.  lOlu  20m.  M. 

D  sets  4h.  45m.  A. 
29  $  in  inf.  coiy.  with  die  0 
57  §  i  ti  conj.with  the  ]>  di£  of  dec 
3.  57.  N. 

5U  2  in  conj.  with  the  D  diE  of  dec. 

16.8. 

Gambarfs  Comet  R.  A.  12b. 

41m.  dec.  11.  16.  S* 
Ditto  passes  mer.  2Sh.  40m. 
86  bin  coi\j.  with^diffofdee.  10. 

11.  N. 

13  Ecliptic  com.  or  0  new  moon 
84  IL  in  conj.with  the  diE  of  dec. 
4.  52.  N. 
Din  Apogee. 

Clock  after  the  sun,  12m.  49s. 

■      ])  rises  Oh.  40in.  M. 

•  ^  passes  mcr.  Ih.  47m.  A. 

•  ]>8ets5h.  45m.  A. 
Gambart's  Comet  R.  A.  121l. 

52ni.  cIl-c.  12.  21.  S. 
Ditto  passes  met  23ti.  36m 
55  ^incoiq.willithe])di£ofdec 
■t  7.  N. 

7  bin  coni.with  tlie  DidiE  of  dec. 
6.47.N. 

82  Juno  in  oppo.  totheQintens.  of 

lir^lu  4,0.53 
53  ^  in  conj.  withljdiffi  of  dec.  2. 
40.  S. 

Gambart's  Comet  R.  A.  Idh. 

3m.  dec  13.  22.  S. 
IHtto  passes  mer.  28h.  32m. 
Clock  after  the  sun,  14m.  2s. 

•  ])  rises  21t  31m.  A. 

-  D  passes  mer.  Oh.  2m.  A« 
])  sets  9h.  39m.  A. 

25      in  □  or  first  quarter 
42  §  i"  sup.  conj.  with  the  Q 
Mercury  11.  A.  18h.  2Cm.  dee. 
8.  3.  S. 

-  Venua  R.  A.  12h.  13m.  dec.  8. 

18. 8. 

-  Mais*  R.  A.  16h.  32m.  dec  28. 

2.  8. 

-  Vesta  R.  A.  12h.  10m.  dec  4. 6. 

N. 

-  Juno  R.  A.  Ih.  24m.  dec  4^  31. 

S. 

»    Pallas  R.  A.  ISii.  ISia.  dec.  6 
43.  N. 


D.    B.  M. 

17    —     Ceres  IL  A.  IJli.  Ijiu.  dec,  15. 
40.  S. 

—  Jupiter  R.  A.  ISh.  ilan.  dec.  9. 

40.  S. 

—  Saturn  R.  A.  16h.  28m.  dec  20. 

2.  S. 

—  Georg.  R.  A.  22h.  58m.  dec  7. 

24.  S. 

—  MetcMty  pMses  mer.  23h.  50m. 

—  VcMtis  passes  mer.  22h.  3lm« 

—  Mars  passes  mer.  2h.  5^ra. 
— <    Jnpiter  passes  mer.  Oh.  7m. 

—  Saturn  pas?e?;  mcr.  2h.  45m. 

17  Occul  y  in  Capricorui  im.  llh. 

16m. 

6  82  $  in  conj.withVesta  diC  of  dec 

11.  37.  N. 

18  Occul  o6  Aquarii  iiii.  lOh.  50m. 

em.  llh.  48m. 

19  8.8  Her:  in  conj.  with  the]>di£  of 

dec.  0.  40.  S. 

18  82  ${n  conj.  with  l^diffi'ofdec.  0. 

39.  S. 

..^  -  Occul  ^  Aquarii  im.;  5h.  4m. 
cm.  till.  7m. 

20  Clock  after  the  sun,  ll^m.  li. 

—  ]) rises  3h.  59m.  A. 

—  ])  passes  mer.  I  Oh.  lOm.  A. 

—  insets  8h.  12m. 

22  4  32  Ecliptic  oppo.  orQfiiUmooii 
16  36  H.in  conj.with  0 

Gambart's  Comet  R.  A.  18h. 

25m.  dec  16. 14.  S. 
Ditto  pRsse$  mer.  23h.  22m. 

19  Din  Perigee. 

23  12  14  §  in  the  descending  node. 

Occul  47  Arietis  im.  6h.  8m* 
em  7h.  23m. 

24  2  56  $  stationary. 

28  Clock  after  the  sun,  15m.  48s. 
D  rises  5h.  57m.  A. 

—  D  passes  m.T.  Ih.  57m.  M. 

—  ])  sets  lOh.  56m.  M. 

26  Ga:nh:u-t  s  Co'.net  R.  A.  18h. 

35m.  dec  lii.  5.  8.  ; 
Ditto  passes  mel-.  2dh,  16m. 
99  Occul  q  Caucri  im  lib.  6m*  em 

llh.  52m. 

29  8   0  D  in  □     ^^^^  quarter. 

80  Clock  after  the  sum  16m.  lis. 

—  D  rises  morn. 

—  Dpe&ses  mcr.  6h.  52ia.  M. 
*     D  sets  2h.  29m.  A. 

Gambart's  Comet  R,  A.  13b. 

4€m.  dec  l(i.  54.  S. 
Ditto  passes  mer.  28b.  10m. 
31  Occul  59  Leunis  im  -lifa.  2m. 

em  lUh.  Im. 
The  Satellites  of  Jupiter  are  not  vittble 
this  month,  Jupiter  being  too  near  to  the 
Sun. 

J.  LEWTHWAlIfi,  Kotherhitfac 
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To  WiT,LiAM  Newton,  of  the  Office  for  Patents^  Chan- 
eery -lane t  in  the  county  of  Middlesex^  civU  engineer ^  for 
certain  mpravemenis  in  mcuAines  for  drilUng  kmd^  or 
towing  seed  and  gravi  of  dijereni  descripHon  ;  being  a 
communication  froma  foreigner  residing  abroad, — [Sealed 
Uth  January,  1839.] 

This  invention,  conniuiiiicated  to  me  by  a  foreicfner  re- 
siding abroad,  is  a  machine  for  drilling  or  sowing  grain  or 
seeds  in  ploughed  land,  one  peculiar  novellj  of  which  is 
consideTed,  by  the  inventor,  to  consist  in  the  sowing  wheel, 
whereby  the  seeds,  without  the  risk  of  bruising  them,  may 
be  taken  one  by  one  and  conducted  witli  uniformity  and 
precision  into  the  furrow  made  by  the  progress  of  the 
machine  as  it  passes  over  the  laud. 

Plate  IV.,  fig.  1,  represents  a  horizontal  view  of  the 
machine ;  fig.  2,  is  a  section  taken  vertically  through  the 

VOL.  XV«  E 
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same ;  a,  a,  are  the  side  frames  or  carriage  of  themadiine ; 

hi  transrerse  rails  connectiiig  the  sides  together ;  e, 
are  the  two  ruimiiig  wheek  on  whidi  the  machine  passes 

u\  (  i  the  ground ; — these  are  fixed  upon  an  axle  d,  A 
pulley  e,  (or  several  distinct  puliies  of  diMbrent  diameters,) 
is  to  he  fixed  on  the  axle  but  capable  of  being  slidden 
sideways  upon  the  axle  for  adjustment.  Over  this  pullej 
an  endless  hand  or  chain  f,  /,  is  passed,  for  the  purpose  of 
giving  rotary  motion  to  the  sowing  wlieel  g. 

The  sowing  wheels  are  thus  described  by  the  inventor.— 
These  wheels  are  formed  of  two  parts  united  together ;  thej 
are  scoped  out  in  ^e  circumference,  in  the  manner  repie-  * 
sented  in  fig.  1,  and  in  the  detached  sectional  fig  3.  A 
metallic  partition,  placed  between  the  two  portions  of  the 
sowing  wheel  and  extending  to  the  height  of  the  outer 
peripheiy  of  the  wheel,  prevents  the  seed  in  the  channel  of 
one  from  dropping  into  the  other.  On  the  largest  diameter 
of  eacli  of  these  portions  of  the  wheel,  are  placed  at  suitable  ' 
distances  apart,  ^according  to  the  seed  to  be  sown,)  small 
hands  of  tin,  or  other  suitable  material ;  these  take  up  the 
seed  one  at  a  time,  from  the  box  below,  as  the  whed  re- 
volves. When  the  endless  chain  or  band  f,  f,  is  driven  by 
the  largest  ijulle}'  e,  a  greater  nuniber  of  seeds  are  distri« 
buted  over  a  given  space  of  ground,  than  when  the  chain 
is  woiked  hj  the  lesser  pnllej;  and  a  smalls  quantity  still 
win  be  distributed,  when  the  mailest  pulley  drives  the  chain 
or  band. 

The  pulley  is  made  to  slide  on  the  axletree,  in  order  that 
either  of  the  different  diameters  may,  when  required,  re- 
ceive the  chain  or  band,  which  must  preserve  a  rectilinear 
direction  with  the  pulley  o,  on  tiie  axle  of  the  sowing 

wheel ;  and  when  so  placed,  must  be  fixed  by  a  key  or  screw 
or  any  other  well  known  and  convenient  method. 

The  puUey,  as  seen  in  fig.  2,  sets  in  motion  only  two 
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sowing  wheels,  but  a  greater  number  fixed  on  the  same 
axle  might  be  driven  in  the  saine  way. 

The  machine  is  to  be  drawn  from  a  staple  in  ieont,  either 
by  hocse  or  msmial  labcmr;  the  handles  at  the  back  part 
being  for  directing  the  machine.  Two  rollers  n,  7<,  at  the 
back,  are  for  supporting  the  hinder  part  of  the  maehine 
and  pressing  the  earth,  when  the  nature  of  the  seed  sown 
may  require  it.  t,  is  an  iron  or  wooden  colter,  to  push  ottt 
of  the  way  sucb  lumps  of  eartih  as  might  be  injurious  to 
certain  seeds  ;  this  c<dter  may  be  dispensed  with  when  not 
found  necessary.  /,  j)  represents  frames  of  harrows  or 
lakes  for  harrowing  the  earth,  after  the  seed  has  been  de- 
posited in  the  fumw*  These  harrows  ere  supported  by  a 
transverse  bar  at  the  hinder  part  of  the  carriage,  and  may 
be  made  with  any  suitable  number  of  teeth,  k,  is  a  plough- 
share, opening  the  furrow  which  is  to  receive  the  seed ;  it 
has  two  wings  or  ears  behind,  which  guard  the  distributing 
tabe  and  hinder  the  earth  from  ialling  in  before  the  seed  is 
deposited. 

The  drilling  machine  being  drawn  by  men  or  horses, 
according  to  the  number  of  iurrows  or  ridges  it  is  intended 
to  make  and  sow  at  once,  the  running  wheels  c,  c,  will 
turn  their  tbaft  or  axle,  and  the  pulley  being  &st  on  the 
said  axle,  as  described,  it  will  cause  the  endless  chain  /, 
to  travel  round,  and  thereby  to  give  rotary  motion  to  the 
sowing  wheels.  As  these  wheels  revolve,  the  small  hands, 
which  project  from  their  circumference,  will  tal^e  up  the 
seeds  deposited  in  the  bottom  of  the  box  to,  and  passing 
by  the  small  brush  will  be  carried  alon^-  by  tlie  revolution 
of  the  wheel  until  they  have  arrived  at  tlie  point  ^,  where 
the  small  hand  begins  to  descend  and  to  drop  the  seed  into 
the  recess  formed  in  the  wheel,  where  the  seeds  are  confined 
by  the  segment  m,  md  spr  n-  n.  When  by  the  reyohition 
of  the  sowing  wheel  the  Boed  shall  have  been  carried  to  the 
extremity  of  the  segment,  it  will  be  enabled  to  drop  into 
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the  distributmg  tube  o,  and  be  thus  deposited  in  the  ridge 
or  fiuTow,  traced  by  the  ploughshare  k  \  the  hanow>^ 
then  fills  up  the  fuxiow  opened  by  the  ploughshare,  and 
eoyers  over  the  seed;  and  the  rod  pushes  away  the 
lumps  of  earth  or  stones,  if  any ;  and  the  roller  h,  levels 
the  ground  when  the  operation  is  completed^ 

It  might  be  necessaiy  for  certain  seeds,  such  as  rape  and 
and  the  like,  to  diminish  the  friction  caused  by  the  segment  I 
«i,  which  covers  the  grooved  chambers  of  the  sowing  wheels ;  | 
in  that  case,  the  said  segment     should  he  internally  lined 
with  leather. 

The  proper  thickness  of  the  sowing  whe^  is  determined  ' 
by  tibe  quality  of  ihe  seeds  they  are  to  sow.    They  may  be 

made  either  in  wood  or  metiil ;  they  must  be  fixed  on  the 

shaft  Pf  which  is  driven  by  tlie  pulley  o,  by  means  of  the 

aidless  chain  or  band       and  the  small  brush  r,  of  flexible 

hair,  is  to  be  fixed  on  a  sliding  plate ;  the  object  of  such 

bnuli  being  to  drive  out  of  the  hands  any  extra  seeds  that  » 

might  have  got  into  them. 

The  sliding  phite  affords  the  means  of  withdrawing  the 
brush  r,  when  that  is  not  deemed  necessary.  The  hopper  a, 
for  the  supply  of  the  seeds,  is  placed  behind  the  sowing 
wheel,  from  which  it  is  separated  by  a  partition  v ;  this 
hopper  lias  an  opening  at  the  lower  part  lor  the  delivery  of 
the  seeds,  which  are  to  be  taken  up  by  the  small  hands* 
The  delivery  fiK>m  the  hopper,  is  regulated  by  a  register 
raised  and  lowered,  at  will,  according  to  ihe  required  quan- 
tity of  the  seeds.  For  larger  seed,  the  register  must  give  a 
greater  aperture  at  the  bottom  of  the  hopper, 

A  graduated  index  is  marked  on  the  partition  v,  for  the 
purpose  of  indicating  the  depth  to  which  the  register  must 
be  driven,  according  to  the  various  kinds  of  seeds.  The 
box  Wf  Wf  sui-rounding  the  sowing  wheels,  is  opened  at  top 
by  means  of  a  cover,  seen  closed  in  2 ;  several  sowing 
wheels  might  be  contained  in  the  same  box.. 
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It  may  be  liere  reinarked,  that  the  diameter  of  the  sow- 
ing  wheels  should  be  ahiiost  always  the  same  for  agricul- 
tural purposes,  though  for  horticultural  purposes  they 
might  be  made  smaller.  The  siaee  of  the  small  hands  and 
that  of  the  curved  cuts,  on  the  pcripbery  of  the  nHieel, 
should  be  varied  according  to  the  grain  or  seeds  tobe  so%vn. 

The  machine,  represented  in  the  annexed  drawing,  is 
calculated  to  sow  at  once  two  ridges;  it  is  for  that  purpose 
provided  with  two  sowing  wheels,  two  ploughshares,  two 
distributing  tubes,  two  harrows  or  rakes  with  four  teeth, 
and  two  rods  or  colters  for  driving  the  lumps  of  earth  out 
of  the  way 

In  order  to  sow  at  cmce  a  greater  number  of  ridges,  the 
above  pieces  are  increased  in  due  proportion. 

The  pullies  e,  must  be  modified  according  to  the  extra 
work  they  are  called  upon  to  execute.  One  or  several 
tension  pulleys  «,  serve  to  tighten,  to  a  proper  degree, 
the  chain  or  bend  f ;  these  pullies  ttad  their  use  being 
well  Imown,  need  not  be  further  described*  The  drawing 
wheels  c,  c,  may  be  placed  inside  or  outside  the  frame,  as 
found  most  convenient, — llnroUed  in  the  Molls  Chapel 
qgUse,  July,  18a9J 

Speeificatnm  dnwn  by  Heign.  Newton  and  Beny. 


To  Robert  Thomas,  of  Si,  Jame^s  tireei,  m  the  cUif  of 
Westminster^  and  county  of  Middlesex^  boot'fnaker,  for 

his  iiivcution  of  certain  improveme^iis  in  apparatus  to  he 
attacked  to  carriages,  for  f/ie  purpose  of  prevettting 
horsea  from  sfariing;  and  for  stopping  or  restramng 
them  when  running  aspay;  or  descending  ^fZ£r,— [Sealed 

7 til  June,  I808.] 

Tabss  improvements  consist  in  the  adaptation  of  an  appa- 
ratus to  carriages,  whether  on  two  or  four  wheels;  by 
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means  of  wliicli,  the  horse  or  horses  may  be  drawu  up  or  i 
tightly  curbed  in,  so  m  to  prevent  their  proceeding,  hj 
means  of  a  eord,  to  be  connected  to  the  bit  or  curb ;  audi 

cord  being  wound  round  a  rotary  barrel,  when  the  barrel 
has  been  thrown  into  gear  with  one  of  the  running  wheels, 
whieh  may  be  done  by  any  person  riding  on  or  in  the 
carriage* 

Plate  lY.,  iig.     represents  the  front  elevation  of  a  pur 

of  wheels,  mounted  upon  their  axle  in  tlic  ordiiiai  v  way,  j 
the  improved  apparatus  being  connected  therewith.  Fig.  7» 
is  a  horiaoBtal  view  of  the  aame.  FigB»  8»  and  9,  are  el^ 
vations  similar  to  fig.  6,  shewing  the  apparatus  in  difierent  * 
stages  of  its  action.  Fig.  10,  represents  the  apparatus  de- 
tached, and  drawn  upon  an  enlarged  scale,  shewing  the 
parts  partially  in  section  and  out  of  action.  Fig.  11,  re- 
presents the  same  also^  partially  secttonal,  and  exhibitaog 
tlie  parts  in  action. 

Similar  letters  of  reference  point  out  the  same  parts  in 
all  the  fii^^ures.  a,  a,  is  a  shaft  or  spindle  of  metal  placed 
horizontally  and  parallel  to  the  stationary  axle  of  tlie  run- 
ning wheebi  the  said  shaft  or  spindle  tuxna  freely,  and 
is  capable  of  sliding  in  brackets  5,  b,  fixed  to  the  stationary 
axle.  A  tube  c,  c,  attached  by  its  ilangc  to  the  tube  d, 
embraces  the  spindle,  but  allows  it  to  turn  and  movelreely  ' 
within  it ;  c^,  is  the  other  tube  of  larger  diameter,  capable 
of  sliding  over  the  spring  f,  which  tube  constitutes  the 
barrel  for  the  cord  or  band  e,  to  be  wound  upon ;  this  cord 
or  band  hc'in^  intended  to  be  connected  by  a  pair  of  branch 
cords  or  reins  direct  to  the  curb  or  bit  in  the  horse  s  mouth, 
and  also,  if  required,  to  loops  passed  over  his  ears  and  the 
bearing  rein. 

Within  the  tube  rf,  die  open  worm  spring  /,  is  placed 
coiled  aiound  the  spindle  a,  having  one  of  its  bearings 
against  the  end  of  the  tube  and  the  other  against  a  coUar 
gf  fixed  on  the  spindle. 
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At  the  outer  end  of  the  spindle  a  similar  open  worm 
Spring  k,  is  attached,  having  one  of  ita  bearings  against  the 
hrad^et    and  the  other  against  a  nut  and  washer  4  on  the 

outer  end  of  the  spindle.  The  reverse  end  'of  the  spindle 
a,  has  a  pinion  A,  firmly  secured  upon  it,  and  upon  the 
inner  rim  /,  of  the  nave  of  the  running  wheel :  a  ring  of 
teeth  is  also  fixed,  in  order  that  when  the  pinion  Jk,  is  slid- 
den  into  gear  with  the  rim  of  teeth  ^  the  rotary  motion  of 
the  l  imning  Avheel  may  communicate  a  bimilar  motion  to 
the  spindle  a,  and  to  the  barrel  d,  for  winding  up  the  cord. 

The  tubes  c,  and  d,  are  connected^  in  the  following  maa^ 
ner: — a  coupling  collar  m,  is  placed  upon  the  tube  e, 
which  embraces  a  ^it  or  groove  on  the  end  of  ^e  tube  di 
a  cord  n,  is  attached  to  a  stud  fixed  in  the  tube  c,  and  is 
intended  to  draw  the  tubes  c,  and  d,  along,  for  the  purpose 
of  locking  the  latter  to  the  spindle,  the  tube  c>  being  guided 
by  a  feather  or  nib  inserted  into  a  ^t  in  it. 

A  pin  is  passed  through  the  tpiiullc  at  o,  o,  for  the  pur- 
pose of  bemg  acted  upon  by  the  clutcii  p,p,  at  the  end  of 
the  barrel  d,  wh^  that  barrel  is  slidden  onvraid* 

The  cord  n,  attached  to  tihe  sliding  tube  c,  is  carried 
under  a  guide  pulley  q,  and  conducted  to  the  seat  of  the 
driver,  or  to  any  otlier  part  of  the  carriage  that  may  be 
required ;  indeed  I  prefer  that  tliis  cord  n,  when  the  appa- 
ratus is  applied  to  a  coach,  should  have  three  branches, 
one  leading  to  the  box  seat,  one  to  the  hinder  part  or 
dickey,  and  one  to  the  interior  of  the  carriage,  as  shewn  in 
figs.  12,  and  13. 

The  apparatus  being  now  described,  I  proceed  to  ex- 
plain the  manner  in  which  it  is  brou^t  into  opeiatioii. 
In  the  first  instance  it  will  be  perceived,  in  referring  to  the 
quiescent  state  of  the  apparatus  shewn  at  figs.  6,  7,  and  10, 
that  the  power  of  the  spring  h,  forces  the  spindle  a,  back, 
and  thmby  keqis  (lie  pinion  i,  out  of  gear  with  the 
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toothed  rim  I,  on  the  nmning  wheel;  and  also  that  the 
ibgrce  of  the  spring/,  keeps  the  tubes  Cf  and     backy  and 

prevents  the  clutch  />,  from  locking  a«rainst  the  pin  o,  o, 
fixed  in  the  spindle  a ;  con:$equentIy,  under  these  circum- 
stances^  (whidi  is  the  ordinary  position  of  the  appaxatus* 
no  connexion  existing  between  the  bairel  d,  and  the  ruu^ 
uing  wheel,)  the  earriage  proceeds  as  nsual,  and  the  cord 
hangs  loubcly  wldiout  a  fleeting  the  horse,  (see  fig.  7.)  But, 
in  the  event  of  the  hoxse  or  horses  starting  or  getting  into 
a  greater  speed  than  may  be  desired*  the  driyer  or  any 
other  person  riding  on  or  within  the  carriage,  takes  hold 
of  the  eiulo  (it  one  of  the  branches  of  the  cord  u,  and  thaws 
it  up  until,  hy  the  sliding  of  the  tubes  c,  and  d,  as  de- 
scribed above*  the  clutch  p,  p,  is  brought  into  contact  with 
the  pin  o*  o*  as  shewn  in  figs.  and  6*  and  thereby  couples 
the  spindle  a,  with  the  barrel  d. 

The  barrel  d,  not  being  enabled,  by  tlie  arraiigements 
of  the  partSj  to  slide  further,  the  draft  of  the  cord  will 
now  act  upon  the  spindle,  (the  abutment  being  at  the  collar 
g^)  and  draw  the  spindle  onward  until  it  has  sHdden  suffi- 
ciently far  to  put  the  pinion  A;  in  gear  with  the  tootiied 
rim    on  the  running  wheel* 

It  will  now  be  perceived,  that  as  tbe  running  wheel  goes 
round,  the  spindle  a,  with  the  barrel  d,  will  be  made  to 
revolve ;  and  that  the  cord  e,  attached  thereto,  (and  at  its 
other  end  connected  to  the  hit  or  curb  of  the  horse  or  the 
bearing  rein,)  will  be  made  to  coil  round  the  barrel 
as  shewn  at  figs.  4,  and  6 ;  and  by  so  coiling*  cause  the 
branch  cords  or  reins  to  be  drawn  tightly,  and  bring  up, 
the  horse. 

Eig.  12,  represents  a  four*wheeled  carriage*  drawn  by 
one  horse,  the  improved  apparatus  being  attached  thereto, 

but  very  luiijerfectly  seen,  as  it  is  desirable  to  conceal  the 
apparatus*  q»  much  as  possible*  irom  pubhc  view.  The 
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drawing-up  reins  or  cords  pass  from  lAnt  bit  or  curb  in 
the  horse's  mouth,  or  from  the  bearing  rein,  in  any  con- 
venient way  under  the  carriage  to  the  barrel  upon  the 
spindle  at  and  in  this  figure  it  is  to  be  supposed  that  the 
apparatus  is  not  thrown  into  gear,  as  the  horse  has  but 
just  started  ofl';  but  in  the  event  of  it  becoming  necessary 
to  check  the  speed  of  the  horse,  the  driver,  or  some  person 
within  the  carriage,  draws  the  cord  ji,  which  throws  the 
apparatus  into  gear,  in  the  way  described,  and  brings  the 
horse  np,  as  sliewii  in  lig.  13. 

It  is  necessary  to  add,  that  if  the  cord  e,  leading  iirom 

*  the  curb  or  bit  of  the  horse,  were  to  be  inunediately  coiled 

upon  the  barrel  with  the  speed  with  which  the  barrel  is 
made  to  turn  when  thrown  into  geai*  with  the  running 
wheel,  that  the  horse  would  be  dra\vn  up  too  suddenly ;  I 
therefore  connect  the  cord  to  another  cord,  passed  round 
a  spring  barrel,  not  shewn  in  the  drawings ;  so  that  while 

»  the  cord  e,  is  w^inding  round  the  barrel  d,  a  length  of  cord 

is  given  out  from  the  spring  barrel,  which  thereby  causes 
the  tension  of  the  wpe  upon  the  curb  or  bit  to  operate 
graduaUy,  and  to  temper  the  check,  until  the  horse  has 
had  time  to  feel  the  force  exerted  upon  him,  and  quietly 
to  submit  to  its  restraint. 

'  And  further  I  would  renuirk,  that  as  soon  as  ^e  driver 

or  other  person  in  the  carriage  lets  go  the  oord  n,  Uiat 
the  springs  /,  and  h,  being  free,  force  back  tiie  spindle  a, 
thereby  tluowing  the  pinion  k,  out  of  gear ;  and  also  un- 
lock the  barrel  d,  from  the  spindle,  when  the  apparatus 
.assumes  the  inoperative  position  shewn  at  figs.  6, 7,  and  10. 

And  as  a  fbrther  security  agaonst  the  horse  rearing  up 
on  being  checked  by  the  above  described  apparatus,  I 
apply  loops  of  catgut  or  cord  over  his  ears ;  these  loops 
being  connected  to  the  check  cord  e,  which,  when  brought 
into  action,  will  puU  the  loops  tight  upon  bis  ears  and  pre- 
vent his  rising. 
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i'ig.  9,  is  a  reprcseutatiou  of  the  head  gear  of  the  bridle^ 
shewn,  on  a  kiger  flcale  than  in  figs.  7,  and  8.  a,  are 
ibe  ade  or  check  pieces  of  the  bridle^  which  are  in  this 
instance  made  hollow  for  the  ends  of  the  loops  to  be 
passed  down  them  to  the  check  cord  at  tlie  hit  d,  e,  is 
a  coiled  spring,  its  ends  being  attached  to  both  the  loopsy 
for  the  purpose  of  drawing  op  the  loops  when  the  appa- 
ratus is  out  of  action,  and  thereby  relieve  the  horse  iioin 
the  pressure  on  his  ears. — [InroUed  in  the  Rolls  Chanel 
Office,  December,  18^.J 

Speciflcstioii  dnnni  by  Mnnnk  Newton  rad  Bcny* 


To  John  Hawkshaw,  of  ManckeMter,  m  the  eomdy  of 
Lanea&ler,  ewU  engineer,  for  Me  iiweniioH  of  eeriam 

improvements  in  mechanism  or  apparatus  applicable  to 
railways^  and  also  to  carriages  to  be  used  thereon. — 
[Sealed  17th  December,  1838.] 

These  improvements  oomdst,  €istty,  in  a  novd  construction 

of  apparatus  to  be  attached  to  or  applied  upon  railways, 
at  those  parts  termed  switches,  shunts,  or  moveable  rails, 
vhich  are  commonly  used  for  transfoiiing  engines,  cai^ 
xiages,  or  trains,  from  one  line  of  rails  to  another,  as  occasion 
may  require,  and  which  appazatus  I  call  a  "switdi  or 
shunt  protector." 

In  the  generahty  of  such  cases  there  is  one  position  of 
ihe  switches,  shunts,  or  moveable  rails,  which  is  neceasaiy 
for  the  thorough  or  principle  traffic,  and  in  which  directioii 
tlie  trains  may  have  to  pass  at  a  maximum  velocity,  while 
the  change  of  direction  that  is  given  by  the  otlier  position 
of  the  switches  or  shunts,  is  leas  frequently  required,  and  is 
chiefly  passed  over  by  trains  at  a  slow  rate.  The  principle 
object  of  this  invention,  therefore,  is  to  secure  the  switches 
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or  siiimts  being  held  or  kept  in  a  proper  pu:>ition  at  all  times 
far  the  principal  or  thocoiigk  traffic ;  and  when  there  is  oc- 
casion to  trana&r  the  trains  or  engine,  &c  to  another  line 
than  that'  upon  which  the  diief  traffic  passes,  it  has  to  be 
done  by  some  person  holding  the  owitch  protector  in  a  pro- 
per position  for  the  purpose ;  and  immediately  afiter  such 
transfer  from  one  line  to  the  other  has  been  efiected,  he 
lets  go  his  hold  upon  the  handle  of  the  apparatus,  and  it 
will  instantly,  from  its  self-acting  construction,  rctuiii  to 
its  origLual  position,  moving  also  at  tlie  same  time,  by  its 
own  action,  the  switches,  shunts,  or  double  raila  to,  and 
retaining  them  in,  the  right  direction  for  the  principle  or 
tliort/Ligh  traffic,  and  thus  prevent  the  possibility  of  the 
main  lines  of  rails  being  left  unconnected.  Secondly,  my 
improvements  applicable  to  railways,  consist  in  the  appli- 
cation of  an  ecstra  plate  to  the  moveable  rails,  (which 
have  hitherto  been  objectionable,)  in  order  to  render  their 
use  perfectly  safe,  as  this  plate,  being  furnished  with  an 
inclined  plane,  and  being  also  used  in  oonnecdon  with  my 
improved  shunt  protects,  as  hereafter  paxticularly  de- 
scribed, enables  double  r.iils  to  be  employed  in  some  cases 
with  more  convenience  tiian  switches  or  shunts,  and  is  thus 
of  coDsidexable  advantage.  Thirdly,  my  impfovements  axe 
iq»plkabl6  to  carriages  to  be  used  upon  railways,  and  con- 
sist in  a  contrivance  for  attaLliing  engines,  carriages,  or 
waggons,  to  each  other,  and  for  the  purpose  of  bringing 
them  in  doaer  conaactkin  with  each  other*  This  object  ia 
efieeted  by  a  sii^e  movement^  and  by  means  of  a  small 
excentric,  worked  between  the  two  ends  of  the  connecting 
link;  but  as  the  ejikceutric  is  a  substitute  for  a  crank,  and 
ccnsequsntly  the  croak  may  also  be  here  used  aa  a  substi- 
tute for  the  excentric,  then  this  carriage  connecting  linijc 
may  be  made  to  be  worked  either  by  an  excentric  or  by  a 
crank. 

But,  in  order  that  my  unprovements  may  be  more 
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readily  explained,  I  have  attached  to  these  presents  a  sheet 
of  drawings  illustrative  of  the  following  more  detailed  de- 
scription thereof,  and  marked  the  same  with  figures  and 
letters  of  reference  ;  similar  letters  being  placed  upon  cor- 
responding parts  of  the  mechaaism.   (See  Plate  V.) 

Fig.  1 ,  is  a  front  elevation  of  my  improved  self-acting 
mechanism,  to  be  applied  to  railways,  having^  the  front 
plate  removed  in  order  to  shew  the  interior  of  the  appa- 
ratus, fig.  2,  is  A  plan  or  horizontal  view  of  the  8ame» 
with  the  top  removed  for  the  same  purpose,  and  here 
shewn  in  connection  with  a  moveable  or  doulile  rail.  Fig.  3, 
represents  its  connection  with  an  ordinary  switch  or  shunt ; 
and  fig.  4,  is  a  vertical  section  of  the  apparatus. 

The  main  line  of  railways,  or  that  used  for  the  thorough 
or  principal  traffic  (in  the  direction  of  the  arrows)  is  shewn 
at  a,  or,  and  the  diversion  of  the  line  at  b,  b;  the  rails  or 
shunts  are  connected  to  the  apparatus,  or  shunt  pro- 
tector,** by  the  horizontal  rods  e,  c,  and  actuated  by  the 
excentrio  d,  in  the  usual  manner. 

In  oicki  to  move  the  switches  or  shunts,  and  to  bring 
the  main  feature  of  my  improvements  into  operation,  the 
railway  attendant  has  to  depress  the  lever  e,  .into  the  hori« 
zontal  position,  and  hold  it  there  while  the  train  is  passing 
from  the  nuiiii  line  a,  cf,  upon  ihe  diversion  at  b,  b,  which 
will  bring  the  parts  into  tlie  position  shewn  by  dotted  lines 
in  figure  2.  Thus  the  depression  of  the  lever  e,  has,  by 
mesns  of  the  bevel  wheel  upon  the  diafl  g,  and  the 
pinion  /i,  upon  tlie  shaft  t,  caused  the  excentric  to  per- 
form half  a  revolution,  and  consequently  to  move  the  shunts 
or  switches,  and  at  the  same  tune  to  raise  the  balance 
weight  if  which  is  keyed  to  and  suspended  upon  the 
shaft  g. 

Now,  wjien  the  train  has  passed  from  the  main  line  to 
the  diversion,  the  instant  the  attendant  releases  his  hold  on 
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the  lever     this  eomhination  of  meehanism,  that  is,  the 

connection  of  the  balance  weight,  the  bevii  wiiceis  and  the 
excentric,  immediately  brings  the  rails  or  switches  into  their 
former  positioik^  and  thus  alwajs  preserves  the  right  direc* 
tion  of  the  line  for  the  principle  or  thorough  traffie.  In 
order  also  to  ensure  a  still  greater  degree  of  safety,  the 
same  movement  which  actuates  the  exceutric,  is  by  means 
of  the  mitre  wheels  /»  ir«  made  to  turn  the  upright  spindle 
ft,  with  an  outside  signal,  which  shews  to  the  engine-man 
the  position  of  the  shunts ;  of  course,  this  external  pai't  of 
the  apparatus,  may  be  const^cted  in  a  variety  of  ways.  I 

«  have  hitherto  employed  a  plane  or  disc    painted  black  and 

white,  and  it  is  so  placed,  that  the  plane  of  the  disc  is  pa- 
rallel to  the  direction  of  the  rails,  when  the  switches  are 
right  for  the  through  or  principle  traffic,  and  consequently, 
in  a  position  not  to  he  seen  by  the  approaching  engine- 
man,  excepting  edgewise*  It  will  thus  be  evident,  that  the 

»  same  motion  which  actuates  the  switches,  turns  this  signal 

a  quarter  of  a  revolution  and  brings  it  into  the  full  view  of 
the  engine-man. 

To  make  the  same  part  of  this  apparatus  equally  ap« 
plicable  at  night,  it  only  requires  to  have  a  common 
lamp  £xed  in  the  centre  of  the  disc  o,  wliich  will  of 

'  course  be  folly  visible  or  not  visible,  under  the  same  dr- 

eomstances  as  those  just  descnbed*  It  will  be  seen  by 
reference  to  fig.  2,  that  there  is  also  attached  to  the  move- 
able rails  an  extra  plate  or  way  p^  which  is  formed  with 
a  s%ht  inclined  plane  upon  its  sur&ce,  in  order  to  lift 
any  engine  or  carriage  which  may  accidentally  be  passing 
along  the  line  of  rails  b,  b,  and  thus  easily  pass  or  guide 
such  caiTiage  upon  the  main  lines  a,  instead  of  allowing  it 
to  escape  from  the  ends  of  the  diversion  line  6,  6,  and  be 
thrown  off  the  rails  entirely ;  this  improvement  will  be 
found  to  effect  a  still  further  security  against  accidents,  and 
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ihould  be  used  m  eonnectimi  with  the  apparatus  above 
described^  as  shewn  in  fig* 

My  improvod  connectiiif*  link  for  attachiiiq^  engines  and 
carriages^ aud  brin<^ing  them  in  cluiier  connection  with  other 
in  tndttSy  is  exhibited  in  fig.  5,  which  it  a  side  eiemtioni 
and  fig.  6|  which  is  a  plan  or  top  view  of  the  same,  0, 
are  the  eyes  of  the  link  to  receive  the  hooks  which  are 
upon  the  ends  of  the  carriages  to  be  connected.  Upon  one 
of  these  eyes»  u  formed  a  circular  race  or  rim  bf  in  which 
the  excentrio  wiieel  0  works;  tliis  excentric  is  fixed  npon 
a  small  stud  d,  to  which  the  other  eye  is  attached  by  the 
parallel  arms  e,  e ;  there  is  a  handle  or  lever  f,  also  keyed 
upon  this  stud  for  the  purpose  of  turning  the  excentric  in 
the  grooved  lim  and  thus  it  will  be  evident,  that  by  a 
single  movement  of  the  handle,  causing  a  semi-revolution  of 
the  excentric,  the  connecting  link  may  be  lengthened  or 
shortened  at  pleasure,  as  shewn  by  dotted  lines  in  fig.  5. 
There  is  a  small  spring  catch  g,  working  on  a  stud  in  the 
arm  e,  which  enters  or  catches  into  a  recess  in  the  excen* 

trie,  wlien  a  half  revolution  lias  been  perfonned,  and  thus 
holds  or  secures  the  coxmecting  link  in  its  shortened  posi- 
tion* 

Having  now  partieulaily  described  my  improvements  and 

the  manner  in  which  the  same  may  be  carried  into  opera- 
tion, I  desire  it  to  be  understood,  that  I  claim  as  my  in- 
vention the  particular  combination  of  mechanism  above 
described  and  shewn  in  the  drawings  attached  kx  the  pur- 
pose of  working  the  shunts,  switches,  or  double  rails,  upon 
railways ;  and  thus,  af  ter  the  transfer  of  any  engine,  car- 
riage, or  train,  keeping  the  Ime  for  the  thorough  or  prinet* 
pie  traffic  always  entire ;  and  also^  the  mode  of  oonneottng 
engines,  carriages,  or  trains,  by  the  improved  link  shewn  in 
the  carriage. — [InroUed  in  the  lioUs  Chapel  Office^  June, 
18^9.] 

Specificatioii  drawn  by  MesMt.  Newton  and  Beny. 
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To  AViLLiAM  IToLMF,  T Ir.f. I N iJoTii A M,  oj  Stockport^  in  the 
county  of  Chester,  gentleman,  for  invention  of  certain 
improvmnenti  in  macUnery  or  apparalu»,far  propeliing 
boats  and  other  vemk  to  he  envploi/ed  either  for  marine 

()?'  inUind  iinvigaliony  and  to  ha  worked  by  steam  or 
other  power, — [Sealed  17th  Jatiuar^«  18^1).] 

Tu£9E  improvemunU  consist  in  the  peculiar  construction 
and  anvngement  of  certain  mechauunn  or  appamtuf,  to  be 
•obttittttod  ioitf  and  empbyed  in  the  place  of  ordinary 
paddle  wheels  n^,  ^^ciierally  used,  for  the  purposcjs  of  pro- 
pcUiug  vessels;  and  have  for  their  particular  object  the 
pioperty  ofpreaenting  the  edgo  of  the  paddle  board  to  the 
water,  when  entenag  and  retreating  from  it,  having  a  much 
greater  hold  or  retiitance  than  the  ordinary  paddle  wheel  \ 
and  at  the  bauie  time  not  iiaving  any  backwater"  resis- 
tance to  orercome* 

Another  peculiar  feature  of  noveltj  and  improvement  in 
my  preient  inventioui  consuts  of  the  compactnesfl,  both  in 
brcailth  and  depth  of  tho  propelHiirr  apparat  us,  which  ren- 
ders the  saiuo  particularly  applicalilu  to  canal  l)oat.s,  and 
also  to  ships  of  war  $  for  in  the  latter  instance,  the  whole  of 
the  line  of  guns  may  bo  employed,  not  being  necessarily 

broken  by  tliu  paddle  box,  as  in  ordinary  steam  vessels,— 
and  in  the  former,  no  great  displacing  of  the  water  taking 
place,  the  banks  of  the  canals  are  not  injuredt 

In  order  that  the  improvements  may  be  more  perfectly 

t  Aplained,  and  their  a])})lication  to  all  the  j)urposes  of  pro- 
pelling vessels,  properly  understood,  I  have  attached  to 
these  presents,  a  sheet  of  drawings,  containing  such  views 
of  my  improved  apparatus,  and  its  peculiarly  advantageous 
appliance  to  ships  of  war,  as  will  sulHcicntly  iUustratc  my 
invciuion  \  having  marked  theHame  with  figures  aiid  letters 
of  loferonee,  placing  similar  letters  upon  corresponding 
parts  of  the  apparatus,  in  all  the  figures. 
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.  PUte  V.|  fig.  6,  represent  a  side  elevation  of  a  steam  ship 
or  war  brig,  with  my  propelling  apparatus  attached,  having 

the  front  of  the  paddle  box  removed ;  fig.  7,  being  an  end 
or  stem  view  of  the  same.  Fig,  8,  is  a  side  elevation  of  mj 
apparati^is,  detached  and  drawn  upon  a  larger  scale ;  fig.  9, 
is  a  plan  or  horizontal  view ;  and  fig.  10,  an  end  view  of 
the  same,  with  the  side  of  the  vessel,  and  the  paddle  box 
drawn  in  section,  in  their  relative  position.s.  This  propelling 
apparatua  is  to  be  placed  upon  each  side  of  the  veml  and 
to  be  actuated  or  driven  hy  the  engines  exactly  in  the  same 
manner  as  ordinary  paddle  wheels  are  now  driven,  consist- 
ing of  a  series  of  vertical  paddle  boards  a,  a,  a,  a,  wliich 
arc  mounted  or  fixed  in  suitable  iron  carriages  or  framings 
b,  b,  b,  b  ;  the  extremities  of  the  firames  are  furnished  with 
bearings  c,  c,  c,  c,  and  attached  to  a  pair  of  double  cranks 
J,  d,  cl,  dy  of  such  a  sweep  or  throw,  that  at  every  revolu- 
tion, each  paddle  board  in  one  carriage  shall  pass  over  two 
paddles  in  the  other  carriage^  as  shewn  in  figt  8,  where  the 
paddle  ^i,  in  the  upper  frame,  is  seen  just  about  to  pass 
over  padulc  a  ,  iu  the  lower  carriage,  and  tlii'S  by  the  revo- 
lutions of  the  cranks,  the  upper  and  lower  carriages  or 
frames^  with  their  system  of  paddles,  will  descend  and  act 
in  the  water  alternately.  It  will  be  seen  that  the  ontsx 
ends  of  the  crank  shafts,  must  have  their  i>upport  or 
bearings  placed  in  the  side  of  the  paddle  box  /,  y,  and  that 
the  shafts  themselves,  must  extend  entirely  through 
the  vessel  firom  one  side  to  the  other ;  having  the  engines 
or  driving  power  in  the  centre,  between  the  two  crank 
shafts,  and  connected  to  them  by  suitable  gearing. 

Having  thus  described  my  improvements  in  machinery 
or  apparatus  for  propelling  boats  or  other  vessels,  and  the 
manner  of  carrying  the  same  into  practical  operation,  I  de- 
sire it  to  be  particularly  underj>tood,  that  I  claim  as  my 
invention  (and  which  is  secured  to  me  by  the  above-named 
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letters  patent)  the  peculiar  and  novel  arrangement  of  the 
mechamam  herein  deacribed  and  shewn  in  the  drawings  for 

the  purposes  and  in  the  manner  therein  set  forth,  without 
being  in  any  way  confined  to  the  number  or  shape  of  the 
paddle  boards,  or  eitlier  to  the  materials  or  dimensions  o£ 
which  the  apparatus  may  he  eonatxwU^'-^Ltrolled  in  the 
JMU' Chapel  Office,  July^  1839.] 

Specificatiou  drawn  Uy  Messrs.  Newton  and  Beny. 


To  Samuel  Hall,  of  Base  for  in  ilte  couniy  of  Notfs^ 
coiion  manufacturer y  for  his  invention  of  an  improved 
meikod  of  hibrioaHng  the  ptstonif  rode,  and  vcUvee,  or 

'  eoeke  of  steam  engines  ;  and  of  condensing  ike  steam  of 

such  engines  as  are  worhed  by  a  vactium  produced  hij 
condefisation  ;  also  a  ?nethod  of  condensalio7i  applied  to 
other  purposes. — [Sealed  9th  January,  1833.] 

This  invention  is  described  as  consisting  of  improvements 
on  a  former  patent  granted  22d  December,  18«^1,  (see  vol. 
L,  of  our  present  Coj^oined  Series,  page  361  and  plate 
XVIII.)  The  mode  then  proposed  of  lubricating  the 
working  parts  of  the  engine  by  an  apparatus  which  caused  ' 
a  stream  of  oil  to  pass  constantly  through  the  cylinder,  ap- 
pears not  to  have  been  found  efTectiye ;  anoth^  plan  is 
tihereibze  now  proposed,  in  which  the  oil  floating  upon  the 
surface  of  the  water  in  the  boiler,  is  taken  up  by  an  inverted 
cone,  and  pumped  through  tubs  into  the  working  cylinder. 

Plate  V,  fig.  11,  represents  the  apparatus  now  proposed 
to  be  employed ;  n,  a,  is  a  section  taken  vertically  through 
the  nmn-hble  of  the  boiler ;  b,  L,  is  a  firame  of  rods  inserted 
into  the  boiler,  and  made  fast  to  the  cover  of  the  man-hole  ; 
c,  is  another  £nune  of  rods  standing  upon  the  outside  of 
the  cover,  and  supporting  a  vessel  or  chamber  d,  d,  at  top. 

vol..  XV.  1" 
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A  long  tube  e,  e,  slides  tfarangli  stuffing  boxes,  hsvii^  an 

enlargement  y,  f,  at  bottom,  of  a  conical  form  ;  within  this 
tube  a  piston  or  bucket  u  worked  by  any  convenient 
neans  attached  to  the  upper  end  of  the  pisfeon  rodA^  and  in 
tiie  lower  part  of  the  tube  there  is  a  oonieal  valye  held 

down  in  its  seat  by  a  weight  appended  to  its  rod  k. 

In  (Hrder  to  put  tliis  apparatus  in  effective  operation,  a 
lever  as  a  pump  handle  is  to  be  attached  to  the  pins  i, 
extending  from  the  outside  of  the  tube  e,  e,  by  which  the 
tube  Cy  may  be  raised  or  depressed.  When  the  tube  tf,  is 
depressed,  the  end  of  the  rod  strikes  against  the  bottom 
nil  of  the  frame  and  raises  the  cooical  Talve  f|  from  its 
seat ;  the  enlarged  part  /,  fy  of  the  tube  being  at  the  same 
time  immersed  in  the  oil  floating  on  the  surface  of  the  water 
in  the  boiler.  Whilst  the  end  /,  fy  of  the  tube  e,  is  thus 
immersed  in  the  oil,  the  piston  or  bucket  is  raised  by 
drawing  up  the  rod  which  causes  the  oil  to  flow  up  the 
tuhc^  c,  and  on  raising  the  tube  by  means  of  the  pump 
handle  as  before  described,  the  valve  f,  will  be  enabled  to 
iall  into  its  seat  and  confine  the  portion  of  <m1  so  raised 
within  the  tube. 

As  it  is  probable  that  some  small  (j  uantity  of  water  may 
be  raised  with  the  oil,  two  curved  pipes  m,  branching 
out  from  the  tube,  are  provided  to  take  off  the  water  and 
conduct  it  again  into  the  boiler. 

Thus,  it  will  be  pereeiyed,  that  by  the  repeated  descents 
of  the  tube  <?,  and  the  working  of  the  piston  f,  successive 
portions  of  the  oil,  floating  on  t)ie  surface  of  the  water  in 
the  boiler,  will  be  drawn  up  through  the  tube  tf,  and  be  dis- 
ehaiged  from  the  top  of  the  tube  into  the  vessel  d,  from 
whence  it  will  flow  away  through  a  lateral  pipe  «,  and  be 
conducted  into  the  working  cylinder  for  the  purpose  of  lu- 
bricating the  working  piston  and  the  valves. 

A  second  feature  of  t^e  invention  is  a  mode  of  prevent- 
ing the  escape  of  the  water  from  the  horizontal  tubes  of 
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tbe  irefirigerAting  VMel  of  the  former  patent  shewn  at 
8,  plate  XVIII.  of  vol.  I.,  ike  ends  of  those  tubes  being' 

now  iuruished  with  small  pipes  bent  upwards  to  prevent 
tiie-  water  ilowiug  out  of  the  apparatus)  should  it  be  tilted 
od'Ime  side,  as  frequently  happens  on  ship-board. 

A  third  improvement  applies  to  the  air  pump,  the  foot 
valve  of  wliicli  is  opened  hy  a  lever  or  arm,  acted  upon  by 
a  tappet  as  the  pump  rod.asceud»|  which  assists  the  opera^ 
tioa  of  exhausting  the  condenser.  A  fourth  improvement 
is  the  introdnctioit  of  vertical  partitions  in  the  water  vat  of 
the  condenser  for  the  purpose  of  causing  the  cold  water  to 
flow  up  and  down  between  the  pipes,  which  it  is  considered 
will  have  a  more  beneficial  effect  than  if  it  merely  flowed 
throagh  horizontally  as  befot e. 

The  last  feature  of  improvement  set  out  in  the  specifica- 
tion, consists  in  claiming  the  employment  of  the  condensing 
apparatus  for  all  other  purposes  besides  steam  engines,  as 
for  distillation  and  cooling  liquors  generally. — [tolled  in 
ih€  hrolmeid  Qfice,  July,  ISSS.] 


To  John  Ingled£W,  of  Edward'Strect^  Brighton^  in  the 
cmady  of  JSkuteae,  engineer^  for  inveniion  of  an  m» 
proved  mefaiMo  safety  wkeel,  and  revolving  axle, — 

[Sealed  14th  April,  1855.] 

This  invention  is  a  peculiar  mode  of  manufacturing  iron 
wheels^  principally  for  railroad  carriages ;  and  also  a  method 
of  attaching  them  to  eaniages. 

The  wheels  are  constructed  with  spokes,  wliich  are 
shouldered  up  into  a  central  ring,  f(»ming  the  nave,  and 
are  secured  therein  by  transverse  keys,  and  covered  on 
their  laces  by  fiat  disc  plates.   The  outer  ends  of  the 
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spokes  are  made  with  cratched  lieads^  secuxed  into  the  iron 

felloe  by  dovetails  and  wedges. 

The  wheels  core  fixed  to  short  axies,  which  revolve  iu 
sockets  made  fast  to  the  carnage.  The  ends  of  the  short 
axles  aie  conical,  in  order  to  avoid  £nction  as  they  revolve. 
— [Jb^)^  m  Ike  LmiUmmt  Office,  OdcbeTf  1835.] 


To  William  Mason,  of  Brecknock  Terrace^  Ca?ndett 
TmUy  in  the  eomty  of  JUiddleseXf  engineer ,  for  Ma 
penHon  of  cerUdn  improvement*  on  wheels,  boxes,  and 

axletrees  of  carriages,  for  carrying  persons  and  goods 
on  common  roads  and  railways, — [Sealed  ^4th  Sep- 
tember, 1835.] 

These  wheels  are  proposed  to  be  formed  by  combining  a 
series  of  segmental  pieces  of  wrought  or  rolled  iron  in  the 
form  of  a  curcle,  which  is  to  constitute  the  felloe.  The 
segments  are  to  be  grooved  round  the  periphery,  and  that 
groove  filled  up  with  wood,  which  will  give  lightness  and 
strength.  The  several  segment  pieces  are  made  with  re- 
bated ends,  so  as  to  overlap  each  other  at  the  junctions, 
and  the  whole  are  to  be  held  firmly  together  by  a  ring  of 
iron,  constituting  the  tire,  which  being  fitted  on  whilst  hot 
will  shrink,  and  confine  all  the  joints  securely. 

The  spokes  of  iron  are  of  a  cylindrical  form,  with  should- 
ers, their  ends  being  inserted  into  mortice  holes  in  the  nave 
and  in  the  felloe. 

These  wheels  may  have  boxes  of  the  ordinary  construc- 
tion, or  the  boxes  may  be  formed  of  wrought  iron  and 
wood,  bound  round  with  rings  or  hoops  of  inm,  whidb  will 
give  additional  strength  and  lightness. 

The  axles  are  tubular,  and  the  wheels  are  secured  to 
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them,  on  what  is  called  the  mail  piinciple.  Recesses  are 
formed  in  the  boxes  for  oil,  and  they  are  to  have  conical 
collars  to  prevent  end  motion. — y^olied  in  the  Inrolmeni 
Office,  MarcA,  1836.] 


7h  Patrick  Sbyton  HynbSj  of  Paddmgton,  in  ike  county 

'  of  Middlesex,  gentleman^  for  certain  improvements  in 
wheels  J  or  axlelrees  and  boxes ;  and  in  apparatus  for  re- 
iitrding  or  locking  carriage  wheels. — [Sealed  ^th  Fe- 
bnuuy,  1835.] 

This  is  principallj  an  apparatus  iox  locking  the  wheels  of 
a  carriage,  which  is  effected  by  allowing  spring  bolts,  con-  \ 

nected  to  the  axletree,  or  in  the  under  part  of  the  carriage, 
to  be,  when  necessary,  projected  into  suitable  holes  in  the 
nave  of  the  wheel,  in  order  to  lock  or  prevent  its  rotation. 
,  These  bolts  are  inserted  into  frames  or  brackets  affixed 

to  the  axletree,  at  each  side  of  tlie  carriage  j  and  are  pro- 
jected tor  ward  by  helical  springs,  but  are  con£ued  or  kept 
back  by  a  coxd  or  chain. 

When  it  is  necessary  to  lock  the  wheels,  the  driver,  or 
any  other  person  in  or  on  the  carriage,  loosens  the  re- 
I  tension  cord  or  chain,  and  lets  the  bolts  fly  out,  when  they 

inunediately  shde  forward  in  their  brackets,  and  project  into 
the  holes  in  ihe  nave  of  the  wheel  and  hold  it  &st.  When 
the  wheels  are  to  be  unlocked,  the  bolts  are  by  means  of 
the  cord  or  chain  withdrawn  by  the  driver,  and  the  carriage 
goes  on  again  freely. 

The  boxes  of  the  wheels  have  each  a  concentric  recess 
formed  in  the  solid  part  of  the  box  to  hold  oil,  and  chan- 
nels are  cut  from  these  recesses  for  the  oil  to  flow  to  the 
■axle. — llnr oiled  in  the  Inrolmeni  QficCf  August,  1835.]  . 
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7b  Stanislaus  Darthez,  of  AutHn  lMcar»j  in  the  city  of 

London^  merchant^  for  certain  improvemenis  in  the  con- 
struciion  and  arrangement  oj  axles,  axlelrees,  and  the 
ntwet  of  wkeek  for  carrie^eM. — [Studied  Ist  December, 
1838.] 

These  improvements  in  the  construction  and  arrangement 
of  axles,  axletrees,  and  the  naves  of  wheels  for  carriages, 
consist  in  a  novel  mode  of  lelievuig  the  Miction  caused  by 
the  rubbing  of  the  peripheries  of  the  axles  agiinst  the  in* 
temal  parts  of  the  boxes  or  naves  of  wheels  as  they  revolve. 
This  is  effected  in  the  present  impruved  construction  and 
arrangement  of  axles,  axletrees,  and  the  naves  of  wheels 
for  carriages^  by  introducing  into  recesses  formed  in  the 
solid  part  of  the  axle,  certain  cyHndrieal  anti-friction  roUm, 
the  peripheries  of  which  rollers  are  intended  to  meet  die 
internal  surface  of  the  box  or  nave  of  the  wheel,  and  as  it 
revolvesi  to  relieve  the  friction  which  would  otherwise 
occur  from  the  rubbing  of  the  suifrtees  of  the  axle  and  the 
box  against  each  other. 

Plate  IV.,  fig.  S,  represents  the  axle  A,  and  the  box  or 
nave  b,  b,  b,  cut  through  in  tranveise  section ;  are 
three  cylindrieal  roUerSi  let  into  corresponding  recesses, 
funned  in  the  solid  part  of  the  axle  a.  Pig.  4,  is  a  longi- 
tudinal section  of  the  axle  a,  and  of  the  box  or  nave  b,  b, 
shewing  one  of  the  cylindrical  anti-friction  rollers  c,  in  its 
place  within  the  recess  formed  in  the  axle.  FSg.  S,  repre- 
sents an  external  view  of  the  axle  a,  the  box  B,  being 
removed,  in  which  two  of  the  anti-friction  rollers  c,  c,  are 
partially  seen.  The  ends  of  the  rollers  are  reduced  in  theij: 
diameters  for  the  -  purpose  of  turning  in  brass  bearingSi  aet 
in  the  recesses;  and  oil  or  other  anti-attritious  material 
may  be  introduced  into  tlie  box  of  the  wheel  through  an 
opening  closed  by  a  screw  as  shewn  at  d,  iu  %.  2.  When 


Digitized  by  Google 

.  I 


BarraWUfJor  Impts,  in  Mcmufaehtring  Mkali,  87 

the  axle     furnished  with  the  anti -friction  rollers  has  been 
inserted  iiito  the  box  of  the  wheels  the  cap  plate 
«lidmg  loosely  upon  the  back  part  of  the  azle^  may  be 
affixed  to  the  box  b,  by  bolts  and  nutSy  which  will  keep 
the  wheel  seciiTLlj  attached  to  the  axle. 

I  do  not  intend  to  con^e  myself  to  any  particular  di« 
menaiMui  of  the  axle  and  boz^  as  that  must  depend  upon 
die  required  strength ;  nor  to  any  precise  number  of  anti- 
friction rollers,  as  that  may  be  a  indttcr  of  taste  or  conve- 
nience ;  but  I  claim  the  introduction  of  anti-friction  rollers 
into  the  axle  of  .the  wheel%  for  the  purpose  of  relieving  the 
ftiction  caused  by  the  rubbing  of  the  sur&ces  of  the  axle 
and  box  as  the  wheel  goes  round. — [Inrolled  in  the  Jtolh 
Chapel  Ojfice,  June,  1839.] 

flipBcifcstim  (bsmi  Jff  Mciiri.  Nflwton  stul  Btny. 


»  Zb  Oglethorpe  Wakelin  Barratt,  of  Birmingham^  m 

the  wuntp  of  Warwick^  mekd  gUder,  far  Ait  uwemUon, 
of  eeriam  tmprovemenU  m  ik&  proeett  of  decomposing 
mnriaie  of  soda  for  the  manufacture  of  mineral  alkaU 
and  other  wduable  products, — [Sealed  19th  Januaryi 

In  the  common  method  of  manufacturing  sulphate  of  soda 
by  decomposing  muriate  of  soda  or  common  salt  with  sul- 
phuric acid  and  exposing  the  mixture  to  a  strong  heat  in 
a  furnace,  muriatic  acid  gas  is  disengaged  and  is  with  diffi- 
culty condensed.  Now  the  objects  of  these  improvements 
in  the  said  manufacture  are  the  following  :—-Furstly,  to 
ellbct  tlie  decomposition  of  the  common  vsalt  without  tliu 
application  of  heat  and  without  the  escape  of  muriatic  acid 
gaSf  and  which  improvements  are  effected  in  the  following 
manner:-— 


Digitized  by  GoQgle 


S8 


Mecvnl  l^aicnU. 


To  about  oue  iuindred  and  tliirty  parts  by  wciglit  of 
common  salt  dissolved  in  tour  huiidred  parts  of  water,  add 
one  hundred  parts  of  concentrated  sulphuric  addi  and  to 
this  mixture  put  in  axty  parts  of  metallic  sine  in  pieces  of 
moderate  size ;  on  addino^  the  zinc  hydrogen  gas  is  evolved 
or  given  off,  which  gas  is  to  be  collected  in  the  usual  way 
in  any  of  the  well-known  apparatus  for  collecting  and  burn- 
ing gases.  The  hydrogen  gas  so  collected  may  be  burnt 
and  applied  to  the  purposes  of  evapotationi  or  to  any  olh^ 
purpose  where  Ught  or  heat  is  required. 

When  the  zinc  is  dissolved,  and  time  allowed  for  the 
sulphate  of  soda  to  fiirm,  or  crystaUixe,  draw  off  the  dear 
supernatant  solution,  which  contains  chloride  of  zinc  and 
a  portion  of  sulphate  of  soda:  then  subject  this  solution  to 
the  action  of  heat,  and  by  evaporation  and  cooling  the  re- 
maining portion  of  sulphate  of  soda  crystallisesj  which  is 
then  added  to  the  first  crop.  After  this,  wash  the  sulphate 
of  soda  in  a  hot  saturated  solution  of  common  salt,  which 
separates  any  chloride  of  zinc  which  may  have  remained 
mixed  with  the  sulphate  of  soda* 

In  the  above  process  it  is  evident  that  no  heat  is  em* 
ployed  in  tlie  decomposition  of  the  common  salt,  and  that 
no  muriatic  gas  escapes  duiiug  such  operation. 

The  object  of  a  second  process  is  to  collect  a  portion  of 
muriatic  add  gas  evolved  from  the  mixture  of  muriate  of 
soda  and  sulphuric  acid  when  first  brought  together  in  a 
cold  state,  and  then  to  finish  off  the  charge  or  complete 
the  decomposition  of  the  salt  and  form  the  sulphate  of  soda 
by  continuing  or  carrying  out  the  process  hereinbefore  de- 
scribed. In  this  secjond  process  or  operation  an  apparatus 
is  employed  suitable  for  the  purpose — that  known  by  the 
name  of  Woulfe's  apparatus  will  answer  very  welU 

To  one  hundred  and  thirty  parts  of  common  salt  wSA 
one  hundred  parts  of  concentrated  sulphuric  add.  The 
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%'essel  eontaining  the  salt  and  acid  must  be  so  constructed 
as  to  admit  of  the  mixture  being  occasionally  stirred  with 
any  convenient  instnment  or  agitator^  as  a'  rake  to  &cili* 
tate  the  decomposition  of  the  common  salt ;  that  portion 
of  muriatic  acid  gas  wluch  is  wished  to  be  collected,  bein|^ 
taken  up  by  the  water  in  the  Woulfe's  apparatus,  in  the 
form  of  liquid  muriatic  acid. 

When  muriatic  acid  gas  ceases  to  evolve  and  before  the 
vessels  are  nnluted,  add  to  the  charge  of  salt  and  acid  four 
hundred  parts  of  water ;  tben  remove  the  vessels  contain- 
ing the  liquid  muriatic  acid,  and  add  to  the  charge  suiii- 
cient  zino  to  complete  the  decomposition  of  the  common 
salt. 

The  quantity  of  zinc  requiied  for  this  purpose  will  be 
£uui)d  to  be  about  one  third  less  than  in  the  iirst  process. 

The  hydrogen  gas  evolved  from  the  mixture  or  charge  is 
to  he  collected  and  applied ;  then  crystalliae  the  sulphate 
of  soda  and  proceed  as  already  described. 
-  The  solution  of  chloride  of  zinc  obtained  in  the  above- 
described  processes  is  to  be  decomposed  by  means  of  any 
convenient  agent  so  as  to  separate  the  oxide  of  xmc  The 
patentee  has  found  lime  to  answer  tliis  purpose  with  the 
greatest  economy :  sixty-four  parts  of  zinc  dissolved  will 
require  for  this  poipose  about  fifttynnx  parts  of  lime  of  the 
best  qnaliQr  and  reduced  to  the  state  of  cream  of  lime  by 
slacking  and  mixinji^  with  water ;  but  if  after  the  addition 
of  this  proportion  of  lime  the  solution  should  by  the  well- 
known  tests  appear  to  contain  excess  of  addi  more  Ume 
must  be  used  tiU  it  ceases  to  do  so. 

The  oxide  of  ainc  thus  precipitated  is  to  be  washed  with 
a  large  quantity  of  water,  to  free  it  as  perfectly  as  possible 
from  chloride  of  calcium :  it  may  then  be  used  instead  of 
metallic  zutc  fi>r  the  purpose  of  decomposing  fresh  portions 
of  common  salt* 
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The  patentee  aajs  he  would  rem^ik,  that  the  oxide  pze« 
dpitated  ftoni  the  soltttiaD  of  chioxide  of  zinc,  containing 
sixty-four  parts  of  the  metal,  being  used  instead  of  the 
same  quantity  of  metallic  zinc,  a  little  alio  want  e  bhuuld  be 
made  for  the  loss  unavoidahle  iu  the  process.  Or  the  oxide 
may  be  employed  as  a  pigment,  or  in  the  mannfiicture  of 
ghiss,  or  for  any  other  purpose  to  which  it  is  applicable. 

It  will  be  evident  that  the  native  carbonate  of  zinc  and 
also  sulphate  of  zinc  may  be  used  instead  of  metallic  zinc 
and  the  aboTe-deacribed  oxide  of  anc;  but  th^  have  not 
been  found  to  be  so  advantageous  imder  common  ctrcmn** 
jsUiiccs — still  he  claims  their  use  as  pai't  of  his  invention,  • 

The  patentee  says,  in  conclusion,  "  I  wish  it  to  be  un- 
derstood that  X  do  not  confine  myadf  to  the  nae  of  any 
particular  apparatus  herembefbfe  moatioiied;  nor  do  I 
claim  any  privilejsfe  with  respect  to  such  q[»paRitus,  nor  the 
preparation  of  the  muriatic  acid.  Aud  I  do  not  claim  lime 
as  a  precipitant  of  sine,  nor  the  producing  hydrogen  gas 
ficom  the  decomposition  of  water.  But  I  daim  as  my  in- 
vention the  use  and  applioatioii  of  zinc  in  any  form  in  Ae 
^decomposition  of  common  salt,  and  iu  the  manufacture  of 
sulphate  of  soda  \  I  also  claim  as  my  invention  the  pro* 
ducing  of  hydrogen  gas  during  the  dacompositUm  of  mu- 
jMte  of  soda;  and  lastly,  I  claim  as  my  invention  the 
chloride  oi  zinc  a.s  produced  during  the  decomposition  ot 
muriate  of  soda.  And  I  would  remark,  that  I  do  not 
intend  to  confine  myadf  to  the  proportions  here  stated,  as 
other  proportions  may  be  used,  but  not  with  sodi  advan- 
tage.— [Inr oiled  in  the  MoUs  Chapel  Offke^  July  1839.] 
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7b  Miles  Berry,  of  the  office  for  patentsy  Chancery- 
lane,  in  the  county  of  Middlesex^  patent  agent  mid 
mechanical  draftsman^  for  an  invention  of  a  new  and 
improved  method  or  process  of  ulioying  metah  hy  cement 
ioHon,  parHeuiarly  appHeabie  io  the  preservaHon  of 
copper,  wrought  or  cast  iron^  and  other  metaU  ;  thereby 
operating  a  change  in  the  appearance  of  their  surfaces 
and  giving  them  more  hriliiancy  ;  being  a  commumcaiion 

'  made  to  him  by  a  foreigner  residing  ahroad. — [Sealed 
3d  May,  1838.] 

Alloying  or  clianging  of  metals  by  cementation  is  a  pro- 
cess well  known  in  metallurgy,  but  I  am  not  awace  that 
anj  metal  lias  ever  been  before  ao  ohanged  cht  protected  by 
this  prooesBy  that  it  could  reakt  the  action  of  air  or  humfr- 
dity,  or  of  certain  acid^. ;  whereas,  copper  and  iron,  both 
wrought  and  cast,  and  other  oxidizable  metals,  when  they 
hm  been  auljeeted  to  the  said  pzooess,  accordiiig  as  the 
flne  IB  modified  to  suit  each  particular  description  of 
metal,  will  be  found  to  resist  all  these  sources  of  oxidation. 

And  first,  as  regaids  copper,  after  it  has  been  well 
deansed^  it  is  placed  in  a  funiAoe^  ooTCxed  with  a  inixtuie 
of  duoeoal  and  pofwder  of  zinc»  and  the  temperature  then 
raised  to  cherry  red,  which  degree  of  temperature  is  kept 
up  for  a  longer  or  shorter  period,  according  to  the  bulk  of 
&e  article^  or  to  the  desired  thickness  of  the  coating  and 
color  to  be  fgaea  to  the  article.  The  operation  is  one  of 
great  itioety,  for  whicii  I  am  infbrmed  no  definite  rules  can 
be  laid  down,  but,  that  experience  will  enable  any  compe- 
tent workman  to  effect  it  with  sufficient  exactness.  It  will 
be  &(iind«  that  in  efeiy  caae»  there  is  a  point  at  which  the 
copper  when  tdcen  out  of  the  furnace  is  perfectly  inozidis- 
able,  whereas,  if  the  operation  lasts  too  long,  the  product  is 
nothing  but  comnion  bi:as89  very  readily  oxidized. 
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Second,  with  respect  to  iron :  for  the  protection  of  this 
metal,  two  parts  of  zinc  and  three  parts  of  copper  are 

melted  together  in  a  crucible  or  a,iiy  other  suitable  vessel, 
and  into  this  mixture  or  alloy,  the  piece  of  iron  after  being 
well  cleaned,  is  plunged.  If  bulkj»  the  article  is  heated 
before  it  is  dipped  into  the  crucible,  and  the  better  to  ex- 
clude  the  atmosphere,  the  zinc  and  copper  bath  is  covered 
with  a  layer  of  salammoniac,  or  melted  rosin,  or  borate  of 
soda,  or  other  suitable  suhstancet  preferriog  however,  the 
salammoniacj  which  is  found  in  practice  to  answer  better 
than  any  other  interposed  medium. 

The  process  thus  described  is  occasionally  reversed,  that 
b  to  say,  a  boiling  solution  of  the  salammoniac  or  borate 
of  soda  is  prepared  and  the  iron  dipped  therein  beibre 
immersing  it  in  the  sine  and  copper  bath ;  but  I  am  not 
advised  to  recommend  this  process  as  preferable  to  the 
other. 

The  article  being  prepared  bj  one  or  other  of  these  me* 
thods,  is  put  into  a  layer  of  charcoal  powder  in  a  fumaoe 

aud  exposed  to  a  strong  red  heat,  until  the  fumes  of  zinc 
begin  to  abate.  It  is  not  well  to  wait  until  the  vapours 
indicate  no  longer  any  zinc.  The  quidier  the  operation, 
the  better  is  the  result.  The  piece  of  iron  must  be  taken 
out  of  the  fun  1  arc  still  covered  with  charcoal,  and  in  that 
state  plunged  into  water  or  allowed  to  cool  slowly. 

A  third  modification  of  the  process  is  as  follows an 
alloy  is  made  of  zinc  and  copper  in  the  proportions  albrs- 
said,  namely,  two  piu*ts  of  zinc  to  three  parts  of  copper, 
and  when  cooled  it  is  put  into  a  mortar  with  a  quantity  of 
borax  and  pulverized.  The  iron  well  scoured  and  cleaned 
is  then  smeared  over  with  &t  oily  grease  or  other  nnetuous 
substance,  or  merely  wetted  with  water,  and  when  thus 
prepared  it  is  dipped  into  the  zinc  and  copper  powtier, 
whence  it  is  taken  to  be  plunged  into  charcoal  powder  and 
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■objected  to  a  strong  led  heat  as  hereinbefore  directed^ 
until  the  fumes  of  zinc  hegm  to  abate. 

A  fourth  variety  of  the  process  is  to  dip  the  iron  into 
a  solution  of  sulphate  of  copper,  (after  being  perfectly 
cleaned),  and  to  suffer  it  to  remain  there  for  a  time.  As 
soon  as  the  iron  is  covered  with  a  sufficient  coating  of  pre- 
cipitated  copper,  it  is  taken  out,  plastered  over  \\ith  p<;tters' 
earth  mixed  with  water,  and  then  covered  with  a  layer  of 
puWeriaed  sine  and  borate  of  soda,  or  other  substitute  for 
the  same;  or  the  pulverized  zinc  and  borate  of  soda  or 
other  substitute  may  be  made  into  a  paste,  with  the  clay 
and  water,  and  the  article  smeared  over  with  the  said  paste. 
The  iron  is  then  placed  in  the  furnace,  covered  with  char- 
coal  powder,  and  heated  to  white  heat  for  some  minutes. 
The  rest  of  the  process  is  the  same  as  before  described. 

The  metak  thus  rendered  inoxidizable,  are  either  of  a 
gold  or  sihrer  hue,  according  to  the  length  of  the  operation 
or  the  quantity  of  zinc  that  combines  with  the  copper. 
The  brightness  of  the  gold  colored  alloy  may  be  enhanced 
by  nibbing  the  article  with  vegetable  cliarcoal,  or  the  soot 
horn  a  wood  fire  and  nitric  acid.  It  is  proper  to  add,  that 
instead  of  pulverized  zinc,  ^have  been  informed  pulverized 
calamine  may  be  used. 

And  having  now  fully  specified  all  that  has  been  dis- 
closed or  is  known  to  me  of  the  said  process,  I  declare  that 
I  elaim  as  new  the  process  of  alloying  by  cementation  as 
hereinbefore  described  in  its  several  varieties,  by  which 
copper,  irou,  and  other  oxidizable  metals  are  preserved 
£rom  oxidation,  their  surfaces  are  changed  in  appeaiance, 
and  also  rendered  more  brilliant.»[JSiroiiM  m  the  Bolk 
Chapel  Office^  November^  1838.] 
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To  O&LANDO  Jones,  of  RMerfield*9ir€et^  hHngion,  m 
ihe  county  of  BBddiuex^  aceowdani^  for  improvemenU 

in  ilie  manufacture  of  starch,  and  the  convei'ting  of  the 
refuse  arising  iii  or  from  stich  manufacture  to  diven 
uuful  pttrpo9e». — [Sealed  27th  Febiuaiy,  1839«] 

Thbsb  improrements  in  the  manufacture  of  atareh  and  in 
the  conyertiiig  of  the  lefbae  aiuing  in  or  from  sudh  mann- 

facture  to  diyers  usefnl  purposes,  consist  in  the  following 

modes  of  operating: — 

Firstly^  I  have  discovered  that  the  introduction  of  sac- 
charine matter  among  the  farinaceous  materials  employed 
in  the  mannfiurture  of  starch  is  beneficial  in  promoting  the 
vinous  fermentation  ;  secondly,  that  the  introduction  of 
yeast  or  other  ferments  among  tlie  materials  in  such  nianu- 
fhctore  will  also  assist  the  vinous  fermentation;  and  thirdly^ 
that  acetic  acid  may  be  usefully  employed  for  dissolving 
and  separating  the  gluten  from  the  fecula  in  starch-making. 

Though  saccharine  matters  obtained  from  various  sub- 
stances would  answer  the  purpose  of  my  improved  process, 
yet  I  prefer  that  obtained  from  the  wash  or  refuse  slime 
resulting  from  the  iiKuuifacture  of  starch,  which  I  prepare 
in  tiie  manner  hereinafter  described,  and  apply  it  with  the 
mealy  flour,  or  farinaceous  material,  whilst  they  are  under<- 
going  the  steeping  process.  Yeast  or  other  ferments  may 
be  added  to  the  meal,  flour,  or  other  farinaceous  materials, 
when  steeping  in  the  vat,  the  liquor  being  at  a  temperature 
of  about  65^  Fahrenheit.  The  acetous  acid,  in  whatever 
way  produced,  I  apply  either  by  steeping  the  meal  or  flour 
in  it  in  the  first  instance,  which  will  supersede  the  neces- 
sity of  a  subsequent  vinous  fermentation;  or  it  may  be 
applied  after  the  vinous  fermentation  has  ceased,  ibr  the 
purpose  of  dissolving  and  separating  the  gluten  fjram  the 
meal,  flour,  or  other  farinaceous  materials. 
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In  order  to  convert  the  refuse  wash  or  slime  into  sac- 
charine matter  or  sweet  liquor,  I  boil  the  said  wash  or 
slime  with  add  in  the  following  proportions,  or  nearly  so : 
—To  any  given  quantity  of  the  wash  or  slime,  I  add  from 
one-twentieth '  to  one  fortieth  by  measure  of  the  ordinary 
sulphuric  add  of  commerce,  according  to  the  state  of  the 
wash,  whidi  can  only  be  known  from  observation.  Such 
mixture  I  boil  from  two  to  four  hours,  dependent  upon 
the  strength  of  the  acid  and  the  state  of  the  wash ;  and 
after  this  has  been  done,  I  introduce  as  much  chalk  or 
Ihne,  or  other  suitable  alkali,  into  the  liquor  as  will  neu« 
trulize  the  acid,  and  when  settled,  draw  ofT  the  sweet  lir[U()r, 
which  is  then  fit  for  use.  Or  X  warm  one  hundred  gallons 
of  the  before-mentioned  wash  or  slmie  in  a  vessel  to  the 
tbmperature  of  from  76^  to  86^  Fahrenheit,  and  add  to 
this  koui  two  to  four  bushels  of  finely-ground  malt,  and 
after  well  stirring  it,  raise  the  temperature  of  the  mixture 
to  150^  or  160^  Eahrenhdt.  In  this  state  it  must  continue 
from  one  to  two  hours,  when  the  sweet  liquor  may  be 
drawn  off  for  use. 

This  saccharine  matter  or  sweet  hqnor,  thus  obtained 
firom  the  manufacture  of  the  .  starch,  I  apply  to  promote  the 
vinous  fermentation  in  starch-making.  Or  the  same  may 
be  fermented  into  distillers*  wash,  and  subjected  to  the 
process  of  distillation  for  the  production  of  alcolioi ;  or  it 
may  be  allowed  to  pass  into  the  acetous  fermentation,  and 
be  eonverted  into  vinegar. 

Also,  the  top  liquor  resulting  from  the  vinous  fermenta^- 
tion  of  tiie  meal,  flour,  or  other  farinaceous  materials  in 
the  manufetcture  of  starch,  either  in  the  improved  or  the 
ofdinaiy  mode,  may,  when  the  vinous  fermentation  has 
ceased,  be  drawn  off  for  distillers'  wash ;  or  it  may  be 
allowed  to  pass  into  the  acetous  fermentation,  and  be  con- 
verted into  vinegar. 
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Moro  particularly  to  describe  my  improFemeiits  in  staich* 

makiiig,  witliout  intending  to  conHiie  myself  precisely  to 
the  quantities  of  the  materials  used,  I  will  say,  for  exam* 
pkj  take  four  hundred  gallons  of  water  and  add  eighty  gal- 
lons of  sweet  liquor,  and  warm  the  whole,  and  when  at 
G!)^  F.  stir  in  one  hundred  bushels  of  meal,  flour,  or  other 
farinaceous  materials ;  to  this  add  from  ten  to  tifteen  gal- 
lons of  yeast,  or  any  other  fermenting  matter  sufficient  to 
set  it  in  active  fermentation ;  then  stir  it,  that  the  whole 
may  be  equally  fermented ;  and  when  the  ^ons  fermen- 
tation has  ceased,  draw  oS  the  top  liquor,  from  which  may 
be  extracted  the  spirit  by  distillation,  and  add  four  hun- 
dred ga]l(ms  of  strong  acetic  acid  to  the  meal,  flour,  or 
other  farinaceous  materials  remaining  after  the  top  lic{uor 
has  been  drawn  off.  Stir  this  occasionally  for  three  or  tour 
days;  then  wash  it  through  sieves  into  a  receiver,  using 
acetic  add  or  water  for  that  purpose ;  it  must  then  be  al- 
lowed to  deposit,  and  aflter  drawing  off  the  acetic  add, 
separate  the  slime  or  wash  from  the  starch,  which  may  be 
washed  and  finished  iu  the  usual  way  of  starch-making. 

Should  the  slime  or  wash  still  contain  starch,  add  acetic 
add,  and  well  stir  and  allow  it  to  deposit ;  alter  which,  the 
slime  or  wash  should  be  diawu  off,  and  the  starch  finished 
as  usual. 

Or  I  may  vary  the  process,  by  taking  £aar  hundred  gal« 
Ions  of  acetic  add,  cold,  or  warmed  to  62^  Fahr.,  and  add 

one  hundred  bushels  of  meal,  flour,  or  other  farinaceous 
material,  and  stir  it  well  occasionally  for  two,  three,  or 
four  days,  after  which  it  may  be  washed  through  devet 
and  finidied  as  above.  Again,  1  may  vary  the  process  by 
taking  four  himdred  gallons  of  water,  cold,  or  at  65^  Fahr., 
and  addmg  one  hundred  bushels  of  meal,  fiour,  or  other 
£mnaceous  material,  and  allowing  it  to  remain  till  the  vin«* 
ous  fomentation  has  ceaaed :  then  draw  off  the  top  liquor 
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(from  Which  maj  be  extracted  the  spirit  by  distOlatioti), 

and  add  to  the  meal,  lluui-,  or  other  farinaceous  inaLcrial 
remaining  after  the  top  li<^uor  has  been  drawn  off,  four 
hundred  gallons  of  acetic  acid  wanned  to  65^  Fahr.^  or 
cold,  and  stir  it  well  together.  After  remaining  from  two 
to  four  days,  I  wash  it  through  sieves  and  proceed  as 
already  described. 

Haying  iJius  explained  my  improvemento  in  the  mana- 
lacture  of  starchy  and  in  the  conyerting  of  the  refuse  arising 
in  or  from  such  manufacture  to  divers  useful  purposes,  in 
sucli  a  way  as  T  think  will  be  perfectly  understood  by 
starch-makers,  I  lastly  declare^  that  the  novelties  which 
I  claim  to  have  inrented  in  respect  to  such  improvements 
ttre,  firstly,  the  introduction  of  saccharine  matter  among 
the  meal,  Hour,  or  other  faiinaceous  materials  eiiipiuyed  in 
starch-making,  to  promote  fermentation  and  expedite  the 
process  \  secondly,  the  employment  of  yeast  or  other  fer- 
ments for  a  similar  purpose ;  thirdly,  the  use  of  acetic  add, 
to  promote  the  acetic  fermentation  and  to  dissolve  and  se- 
parate the  gluten  in  the  process  of  starch-making;  fourthly, 
converting  the  wasb  or  slime  obtained  as  a  refuse  product 
from  starch-making  to  the  purpose  of  producing  a  sweet 
liquor,  which  may  be  employed  for  the  making  of  sugar  and 
other  uses,  and  particularly  for  promoting  the  vinous  fer- 
mentation of  the  meal  or  flour  in  starch-making,  or  as  a 
wash  from  which  alcohol  may  be  distilled;  or  it  may  be 
subjected  to  acetous  fermentation,  and  converted  into  vine- 
gar ;  and  fifthly,  the  top  water  which  is  obtained  from  the 
vinous  fennentation  of  the  meal  or  flour,  and  the  employ- 
ment of  the  same  as  a  distillers'  wash  for  the  production  of 
alcohol,  or  for  manuficturing  acetic  add. — [BnvUed  m  the 
Rolls  Chapel  Office^  August  1839.] 

Bpcciflcatum  dfann  by  Hmki.  Newton  and  Beny. 
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ON  THE  MEASUREMENT  OF  HEAT ; 
IN  REFERENCE  TO  THE  QUALITIES  OF  COALS. 

Bt  Ammsw  Ubs,  M.D.F.R.Sm  &c. 

C  2*0  the  Editor  of  the  London  Journal  and  Repertory  of  Arts,  SfC.) 

Sir, — ^An  abttiaet  mefely  of  die  fbllowing  paper  was  read  by 
me  before  the  British  Asaoeiatkm  for  the  Advanoeinent  of  Science, 

at  Birmingham : — 

Trx  production  of  a  like  calorific  effect  denotes  the  igencj 
of  a  like  quantity  or  power  of  heat.  Thus  Ibr  example, 
when  a  pound  of  iron  at  the  temperature  of  50^,  panes  by  any 

means  to  51**,  it  has  received  the  .same  calorific  influence,  whether 
the  heat  proceeds  from  the  smi  or  a  common  fire — whether  from 
the  immediate  contact,  or  from  the  radiation  of  a  hotter  body. 
Thus  also,  a  pound  of  ice  at  32^  F,  reqnires  always  the  same 
quantity  of  heat  to  melt  it»  whatever  be  the  circumstances  of  its 
liquefaction ;  and  a  pound  of  water  at  212**  F,  requires  always 
the  same  quantity  of  heat  to  vaporize  it,  whether  the  evaporation 
be  slow  or  rapid.  On  this  fundamental  principle,  we  can  com-  ^ 
pare  given  quantities  or  powers  of  heat  whenever  we  can  apply 
them  successively  to  produce  the  same  effbct ;  namely^  to  raise 
the  temperature  of  a  mass  of  matter,  to  liquefy  a  solid  substance, 
or  to  vaporize  a  liquid.  Since  for  this  purpose,  however,  the 
heat  must  issue  tVoiu  the  body  in  which  it  is  contained,  in  order 
to  pass  into  the  body  on  which  it  is  to  operate  a  certain  effect,  it 
is  evident  Aat  We  can  never  compare  the  total  or  absolute  quan- 
tities of  caloric  which  bodies  possess ;  fiir  we  can  never  exhaust 
all  the  caloric  which  they  contain.  Our  measurement  is  re- 
siiicted  to  those  portions  of  heat  merely  which  we  can  transfer 
from  one  body  to  another. 

We  say  that  a  substance  has  more  or  less  capacity  for  caloric, 
according  as  it  requires  more  or  less  heat  to  suflfer  a  given  change 
of  temperature,  that  of  ten  degrees  of  the  thermometer  finr  ezr 
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ample :  and  tUs  quantity  of  heat  it  ealled  the  §peeljke  eaiorie  of 

the  substance.  Its  capacity  is  said  to  be  constant,  when  with 
equal  weights,  equal  quantities  of  heat  are  required  to  raise  its 
tanpentiire  one  degree  at  any  pomt  whatever  of  the  thermonie' 
trie  scale ;  that  is  to  say,  to  make  it  pass  from  50^  to  51^i  from 
100<>  to  101^  from  150^  to  151^,  &c.  It  is  highly  prohahle, 
that  all  solid  and  liquid  bodies  have  a  progressively  increasing 
capacity ;  thus  a  pound  of  iron  requirts  more  heat  to  pass  from 
100<>  to  101<>,  dian  from  40^  to  41^;  and  still  more  from  2()0« 
to  201^.  The  ratio  of  ha  capacities  for  two  given  points  of  the 
scale,  as  82®  and  212*^  for  example,  is  the  ratio  of  the  quantity 
of  heat  which  it  reqnires  at  eadi  of  these  points  to  undergo  equal 
changes  of  temperature.  In  general,  the  ratio  of  t]\v  capacities 
of  two  substances  is  merely  the  ratio  of  their  specific  heats, — t^iat 
is  to  say,  the  ratio  of  the  quantities  of  heat  which  they  re- 
spectively take  in  like  weights  and  at  the  same  degree,  to  suBhr 
equal  changes  of  temperature.  It  is  usual  to  refer  the  capacities 
of  different  bodies  to  that  of  water,  called  unity  or  1.00000. 
Thus,  if  the  heat  which  raises  water  one  degree,  raises  oil  two 
degrees,  we  say  that  the  capacity  of  water  is  double  that  of  oil ; 
or,  if  that  of  water  be  1.000,  that  of  oil  is  0.500. 

By  duly  considering  diese  definitions,  we  may  readily  Compre- 
hend the  methods  and  instruments  which  have  been  employed  to 
determine  the  capacities  or  the  specific  heats  of  different  bodies. 

The  first  and  most  celebrated,  though  probably  not  the  most 
accurate  apparatus  for  measuring  the  quantity  of  heat  transfer- 
able firom  a  hotter  to  a  colder  body,  was  the  CALofttxaxBa  of 
Lavoisier  and  Laplace.  It  consisted  of  three  concentric  cylinders 
of  tin  plate,  placed  at  certain  distances  asunder  ;  the  two  outer 
interstitial  spaces  being  filled  with  ice,  while  the  innermost  cy- 
linder received  the  hot  body,  the  subject  of  experiment.  The 
quantity  of  water  discharged  from  the  middle  space  by  the  melt- 
ing of  the  ice  in  it,  served  to  measure  the  quantity  of  heat  given 
out  by  the  body  in  the  central  cylinder.  A  simpler  and  better 
instrument  on  this  principle  would  be  a  hollow  cylinder  of  ice  of 
proper  thickness,  into  whose  interior  the  hot  body  would  be  in- 
troduced, and  which  would  indicate  by  the  quantity  of  water 
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found  melted  witliin  it,  the  (quantity  of  heat  absothed  by  the  ice. 
In  this  casCi  the  errors  occasioned  by  the  retention  of  water 
among  the  fimipments  of  ice  packed  into  the  cylindric  cell  of  the 
tm  calonineler,  wiU  be  avoided.  Onepoundof  water  al  172^  F« 
introdnoed  into  the  hoOow  cylinder  above  deecnfaed,  meka 
exactly  one  poundof  ice  ;  and  one  pomid  of  oil  heated  to  172^ 
nielts  lialf  a  pound. 

Tlu  method  of  refrigeration,  contrived  at  first  by  Meyer,  haa 
been  in  modem  times  brought  to  great  per^Bctioii  by  ]>alongaad 
Petk.  It  Kite  on  die  principle,  that  two  am&ces  of  like  mat^ 
Imd  of  equal  fadiating  force,  loae  in  like  timee  Ae  aaane  qnantity 
of  heat  when  they  are  at  the  same  temperature.  Suppose  for 
example,  that  a  vessel  of  polished  t>ilver,  of  small  size,  and  very 
thin  in  the  metal,  is  tuccessively  filled  with  different  pulve* 
riaed  anbatancea,  and  diat  it  be  allowed  to  eool  from  the  eame 
elevation  of  temperature ;  the  quantitaea  of  heat  loat  in  the  first 
instant  of  cooling  wiU  be  always  equal  to  each  other;  and  if  fer 
one  of  the  substances,  the  velocity  of  cooling  is  double  of  that 
for  anotlier,  we  may  conclude  that  its  capacity  for  heat  is  one 
bal^  when  its  weight  is  the  same;  since  by  losing  the  same 
quantity  of  heat,  it  sinks  in  temperature  double  the  number  of 
degrees. 

The  method  of  mixtures. — In  this  method,  two  bodies  are  always 
employed  :  a  hot  body  which  becomes  cool,  and  a  cold  body, 
which  becomes  hot,  in  such  manner  that  all  the  caloric  which 
goes  out  of  the  former,  is  expended  in  heating  the  latter.  Sup* 
pose  for  example,  that  we  pour  a  pound  of  quicksilver  at  212^ 
F,  into  a  pound  of  water  at  ;  the  quicksilver  wiO  cool  and 
the  water  wiD  heat,  till  the  mixture  by  stirring  actjuaes  a  com- 
mon temperature.  If  this  temperature  were  122°,  the  water  and 
mercury  would  have  equal  capacities,  since  the  same  quantity  of 
heat  would  produce  in  an  equal  mass  of  these  two  substances^ 
equal  changes  of  temperature,  vis.,  an  devation  of  90*^  in  the 
water  and  a  depression  of  900  in  the  mercury.  But  in  reality, 
the  mixture  is  found  to  have  a  temperature  of  only  37^",  shew- 
ing, that  while  the  mercury  loses  174^^,  the  water  gains  only 
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;  two  Bnmben  in  the  mtb  of  about  S9  to  1 ;  whence  It  Is 
eonoluded,  that  the  capacity  of  mercury  is     of  diat  of  water. 

Corrections  must  be  made  for  the  influence  of  the  vessel  and  for 
the  heat  dissipated  during  the  time  of  the  experiment. 

Tke  following  calorimeter ,  founded  upon  the  tame  principle  ai 
diat  of  Comt  Ruraford,  but  with  certain  improreiBentSy  nay  be 
considered  as  an  equally  correct  initruDient  for  meaanring  heat^ 
widi  any  of  the  preeedingf  but  one  of  much  more  general  appli- 
cation, since  it  can  determine  the  quantity  of  heat  disengaged  in 
oombustioD,  as  well  as  the  latent  heat  of  steam  and  other  vapours. 


> 


It  consists  of  a  large  copper  bath,  e,f  capable  of  holding  100 
gallons  of  water.  It  is  traversed  four  times,  backwards  and  for- 
wwdai  in  four  difierent  levels,  by  a  lig-zi^  horiacmtal  flue,  or 
flat  pipe  if,  «y  nine  inches  broad  and  one  deep,  ending  below  in  a 
TOond  pipe  at  c,  which  passes  through  the  bottom  of  the  copper 
bath  f  and  receives  there  into  it,  tlie  top  of  a  small  black  lead 
fumade  6.  The  annexed  figure  exhibits  the  structure  of  the  ca- 
lorimeter. The  innermost  crucible  contains  the  fueL  It  is  sur- 
roiraded  at  distance  of  one  inch,  by  a  second  crucible,  which 
is  endoaed  in  its  turn  by  the  sidei  of  the  outermost  fur- 
nace ;  the  strata  of  stagnant  air  between  the  crucibles  serving  to 
prevent  the  heat  from  being  dissipated  into  the  atmosphere  round 
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i0bte  bocly  of  the  ftirnaoe.  A  pipe  a,  from  a  pair  of  cylinder  doa- 
ble billows,  cuUis  the  ash-pit  of  the  furnace  at  one  side,  and 
supplies  a  steady  but  gentle  blast,  to  carry  on  ilie  conibustioDi 
kindled  at  first  by  half  an  omioe  of  red*hot  diarooal.  So  com- 
pletely is  the  heat  which  is  diseogngedhy  the  haniiiiglbel  absofbed 
by  the  water  in  the  bath,  that  the  air  disehaifed  at  the  top  orifice 

has  usually  the  same  temperature  as  the  atmosphere. 

In  the  experiments  made  witli  former  calorimeters  of  this  kind, 
the  combualioii  was  maintained  by  the  current  or  draft  of  a 
chimneyt  open  at  bottmn,  which  carried  off  at  die  top  orifice  of 
the  flue,  a  ▼ariable  quantity  of  heat,  rery  difficult  to  estimate* 

When  the  object  is  to  determine  the  latent  heat  of  steam  and 
otht  r  vajjrjurs,  thov  may  be  int  rotluced  through  a  tube  iiitu  the 
top  orttice  g,  the  latent  hi  at  bemg  deduced  from  the  elevation  of 
temperature  in  the  water  of  the  bath,  and  the  volume  of  Tapour 
expended  from  the  quantity  of  liquid  dischaiised  into  a  measure 
glass  from  the  bottom  outlet  c.  In  this  case,  the  fiunaee  is  of 
course  removed. 

In  my  researches  sttbservient  to  the  calorhiiLter,  which  are 
Still  in  progress,  the  first  point  to  which  I  direct  ray  attention  is, 

* 

the  proportion  of  volatile  and  fixed  matter  afibrded  by  any  kind 
of  fhel,  as  pit-coal  fi>r  example,  when  a  given  weight  of  it  is  sub- 
jected in  a  retort  or  covered  eracible  to  a  bright  red  heat.  The 

result  of  this  experiment  shews  to  what  degree  the  coal  is  a 
flaminir  or  ijas  coal,  and  what  quantity  of  coke  it  can  produce. 

The  second  point  is  the  hearing  power  of  the  fuel,  as  msft* 
sured  by  the  number  of  degrees  of  temperature  wlueh  the  coiih 
bustion  of  one  pound  of  it  raises,  600  or  1000  pounds  of  water 
in  the  bath,^the  copper  substance  of  the  vessel  being  taken  into 
account.  My  experiments  have  been  hitherto  directed  chiefly 
to  a  comparison  of  the  heatmg  powers  of  Welsh  anthracite, 
Llangennoek  coal,  and  a  few  other  coals.  I  have  fiMmd  that  the 
anthracite  when  burned  in  a  peculiar  way,  with  a  certain  small 
admixture  of  other  coals,  ev<dves  a  quantity  of  heat  at  least  35 
per  cent,  more  than  the  Llangennoek  does,  which  latter  is  reck- 
oned by  many  to  be  the  best  fuel  for  the  purpobe^  of  steam  navi- 
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gadon*  One  half  pound  of  anthracite  buraed  in  the  appatatui 
above  described,  beats  dOd  pounds  of  water  ten  degrees  of  Fah- 
renheit's Aermometer,  or  from  62®  to  7jt®,  the  temperature  of 

the  atmoophere  being  66**.  Thus,  no  fallacy  is  occasioned  in  the 
experiment  by  the  conducting  influence  of  the  surrounding 
atmosphere^  in  either  abstracting  heat  from  the  water  or  impart- 
mg  heat  to  it.  It  hence  appears^  ihat  one  pound  of  anthracite 
will  by  ia  combnsdon  cause  12,000  pounds  of  water  to  become 
1^  hotter.  For  the  sake  of  brevity,  we  shall  call  Ihis  calorific 
energy  12,000  unities.  In  like  circumstances,  one  pound  ot 
Lbu^ennoek  coal  ^vill  yield  by  combustion  9000  unities  of  caio- 
»  ric   One  pound  of  charcoal  after  exposure  to  the  air  gives  out 

in  burning  10,500  unities ;  but  were  it  previously  deprived  of 
the  moisture  which  it  so  greedily  imbibes  from  Ihe  atmosphere, 
it  would  afford  considerably  more  heat.  One  pound  of  Lamb* 
ton's  Wall's-cnd  coals,  affords  8500  unities. 

It  must  be  borne  in  mind  that  a  coal  which  produces  in  its 
oombostion,  mndi  caiburetted  hydrogen  and  water,  does  not 
afford  so  much  heat  as  a  coal  equally  rich  in  carbon,  but  of  a 
less  gasigenous  nature ;  since  in  the  production  of  the  carburetted 
liydrogeu,  and  the  aqueous  vapours,  a  great  deal  ot'  iieat  is  car- 
ried off  in  the  latent  state.  1  have  no  doubt,  that  by  this  distil- 
latory process,  from  one-third  to  one-fourth  of  the  total  calorific 
effect  of  many  eoals  is  dissipated  in  the  air.  Hence  those  che* 
mists,  who  widt  M.  Berthier  and  Mr.  Riehaxdsoo,  estimate  the 
ealonfic  agency  of  coals  by  the  totsl  quantity  of  carbon  which 
diey  contain,  have  arrived  at  very  erroneous  conclusions,  which 
become  very  manifest  by  burning  highly  hydrogenated  coals  in 
the  calorimeter. 

M.  Berthier,  with  that  view,  sedm  to  determine  the  proportion 
of  carbon  in  coals  and  other  kinds  of  fuel,  by  igniting  in  a  cruci- 
ble a  mixture  of  the  carbonaceous  matter  with  litharge,  both 
finely  comminuted,  and  observing  the  quantity  of  lead  ^\  h\ch  is 
reduced.  JFor  every  84  parts  of  lead,  he  estimates  1  part  of  car- 
bon, apparently  on  the  principle,  that  when  carbon  is  ignited  in 
ODOtact  witb  abundance  of  Htharge^  it  is  converted  into  caibome 


Digitized  by  GoQgle 


Original  Chmmnmcaikm. 


add.  Each  atom  of  the  carbon  is  therefore  auppoiad  to  seite 
two  atomt  of  oxygen,  for  which  it  must  decompose  two  atoms  of 

litharge,  and  revive  two  atoms  of  lead.    Callinir  the  atom  of  car- 
bon (i,  and  that  of  lead  104,  we  sliall  have  the  ioilowmg  ratio 
6 :  104  X3  :  :  1  ;  34.66»  being  Berthier's  proportion. 

On  sttljecting  this  thaocy  to  the  touchstone  of  experiment,  I 
have  fomid  it  to  be  entirely  fiJIadom  Having  mixed  very  inti- 
mately 10  grains  of  recently  calcined  charcoal,  with  1000  giains 
of  htharge,  both  in  fiiu  powder,  I  placed  tlie  mixturt'  in  a  cnici- 
ble>  which  was  so  carelidly  covered,  as  to  be  protected  from  all 
ful%tnoiis  fitmes,  and  exposed  it  to  distinct  ^mtion.  No  less 
than  COS  grains  of  lead  were  ohtatned ;  whereaa»  by  Berthier's 
nile»  only  340  or  346.6  were  posnble.  On  igmting  a  mixture 
of  10  grains  of  pulverized  anthracite  from  Merthyr  Tydfil,  with 
500  grains  of  pure  litharge,  (previously  lustd  and  pulverized),  I 
obtained  380  grains  of  metallic  lead.  In  a  second  similar  expe- 
riment with  the  same  anthracite  «id  lithaige,  I  obtained  460 
grains  of  lead ;  and  in  a  third  only  350  graina.  It  ia  iherefofe 
ojbviotts  that  diis  method  of  Berthier*8  is  altogether  nugatory  for 
ascertaining  the  quantity  of  carbon  in  coals,  and  is  worse  thaii 
useless  for  judging  ot  the  calorific  qualities  of  different  kinds  of 
fuel. 

In  my  researches  upon  coalsi  I  have  also  made  it  one  of  my 
principal  objects  to  determine  the  quantity  of  sulphur  which  they 

may  contain  ;  a  point  which  has  been  hitherto  very  little  investi- 
gated in  thii,  counti  y  at  least,  but  which  is  of  great  consequence, 
not  only  in  reference  to  their  domestic  combustion*  but  to  their 
employment  by  manufacturem  of  iron  and  gss.  That  good  iioa 
cannot  be  produced  with  a  sulphureous  coal,  however  weUookedlt 
has  been  proved  in  France  by  a  very  costly  experience.  The 
presiaice  of  a  notable  proportion  of  sul})liur  in  a  gai>  coal,  is  most 
ixijurious  to  the  gaseous  products,  because  so  much  sulphuretted 
hydrogen  is  generated  as  to  require  an  operose  process  of  wash- 
ing or  purification,  which  impoverishes  the  gas,  and  impairs  its 
illuminating  powers  by  the  abstraction  of  its  olefiant  gas,  oc 
bicarburetted  hydrogen.   In  proof  of  this  proposition,  I  hava 
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only  to  tmn  the  fiiet,  iliae  I  found  m  a  qpedmMi  of  coal  gM  as 

deliTered  from  the  retorts  of  one  of  the  metropolifati  companies, 

no  less  tlian  1  ,s  per  cent,  of  nloliant  gas,  wliile  in  tlie  same  gas, 
after  hevn^  passed  through  the  puritiers,  there  remained  only  It 
per  cent,  of  that  richly-illuminating  gas.  By  using  a  gas-coal, 
nearly  fiee  from  snlplrar,  such  as  No.  4,  in  the  subjoined  list,  I 
think  It  probable  that  10  per  cent  of  more  light  might  be  rea* 
lized  than  with  the  common  more  sulphureous  coal.  This  is  an 
important  circumstance  which  the  directors  of  pas-works  have 
hitl^rto  neglected  to  investigate  with  analytical  precision,  though 
it  is  one  upon  which  their  success  and  profits  mainly  depend* 

How  little  attention  indeed  has  been  bestowed  upon  the  sol- 
phnreons  impregnation  of  pit-^oal,  may  be  inferred  from  die  fiwt 
that  one  of  our  professional  chemis.ts  ol  note,  in  a  public  report, 
upon  a  great  commercial  eoterprize,  stated  that  a  certain  coal 
aaalyaod  by  him  was  free  from  sulphur,  which  coal  I  Somid  by 
mMK^^f  chaaaeal  evidsnee  to  oontain  no  less  lhaa  7  par  cent,  of 
salpfaur,  being  abont  die  double  of  what  is  oontained  in  Bnglish 
coals  of  average  quality.  The  proportion  of  sulphur  may  in 
general  be  inferred  from  the  appearance  and  quantity  of  the 
ashes*  If  these  be  of  a  red  or  odirey  colouTt  and  amount  to 
aboTO  10  per  cent,,  we  may  be  sure  that  the  coal  is  eminently 
snlphineooa.  The  ooal  above  reftmd  to  afibrdod  from  15  to 
16  per  cent  of  ferruginous  asbes.  I  believe  tliat  sulpihur  exists 
in  coal  always  in  the  state  of  pyrites,  either  in  manifest  partidcs, 
or  invisibly  disseminated  through  their  substance* 

The  readiest  naetbod  of  determining  rigidly  the  quantity  of  sul* 
phur  in  any  eompouad»  is  to  mix  a  given  weig^  of  it  widi  a  ce^ 
tain  wei^t  of  carbonate  of  potassa,  nitre,  and  common  salt,  eaeli 
chemically  pure,  and  to  ignite  the  mixture  in  a  platinum  crucible. 
A  whitish  mass  is  obtained,  in  which  all  the  sulphur  has  been 
converted  into  sulphate  of  potassa.  By  determining  with  nitrate 
of  baryta,  the  amount  of  fulpbiirie  acid  pvodiused,  that  of  the 
sidplmr  becomes  known*  By  tneaaa  of  this  process  applied  to 
difierent  san^plas  of  coala  lent  to  me  Ibr  analysis  by  one  of  the 
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fM  cowpmiet  of  tiit  amioyolit,  ml  ibo  hy  tiM  Indwi  Sted 


Company  at  CM«m 

ip  I  oteimd  die  Ibfloiring  rerndta : — 

Gas 
Coals. 

Sulphur  in 
100  parts. 

Gas 
Coals. 

Sulphur  in 
100  paru. 

No.  1   

• 

A  

.  .  S.80 

Coak  for  puddling  cast  iron, 
to  be  converted  into  tteeL 

Sulphur  iq 
100  parts. 

No*  1,  Hard  foliated  or  splent  coal,  sp.  grav.  1.258  0.80 

2.  ditto     .  . 

1/290  0.96 

S,  ditto 

►    1.273  3.10 

4^  cubical  and  ratber  toft 

,    1.267  0.80 

The  last  coal  would  prove  an  excellent  one  for  the  productioa  of 
a  pujre  coal  gas. 

The  rcMerdiet  tipon  dw  cakmfic  powera  and  tidpliiiieoiia  uih 
pregnaiion  of  our  eoala,  aie  now  in  progrow,  and  will,  I  faopai 
afibrd  some  intereiting  reaultB  Ibr  a  fiituie  eonnianieataoii* 


IN  VAiUOUS  BRANCHES  OF  IHE  ARTS, 


An  Act  to  iecvre  to  Pcprietort  of  Designs,  for  ArHdes 

of  ManvJ  fLctare^  ike  Copyright  of  such  Designs,  for  a 
limUed  ^tfl}£.~  [Passed  14tli  June,  1839.] 


Ths  great  importance  of  aeciuringt  by  aome  sort  of  copyi^tf 
liiOfle  ingenious  productions  of  Art  which  cannot  under  die  exitC- 

ing  laws  be  made  the  subject  ol  Uoyal  Letters  Patent,  has  for 
a  long  time  engaged  tlie  atleutiou  of  manufacturers,  and  has  been 
much  diacoMed  in  the  |pages  of  oor  JoumaL 
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Scv«fal  Ael8  of  Paiiiament  bave  been  patted  Ibr  tlie'  faititl 
BooompliflbnciiC  of  thit  object;  but  Aey  extend  only  to  the  pot)* 

terns  employed  for  caUco-prindng,  as  under 

27  Oeo.  3,  c.  S8.  (1787.) — An  Act  for  tin  E)icouiagt'iiieal  of 
iSke  Arts  of  deji^Ding  and  printing  Linens,  Cottons,  Caiicoeg» 
and  MmHoti  by  veirtiiig  the  Propertiea  thereof  in  the  Designerti 
Printeriy  and  Proprietort»  ion  a  limited  time. 

fS^  Oeo,  S.  e.  19.  (17S9.)— An  Act  for  eontinving  an  Act  for 
the  Encouiagemeiit  of  the  Arts  of  designing  and  printing  Linens, 
Cottons,  Calicoes,  and  Muslins,  by  vesting  the  Pro]u  i  ties  thereof 
in  the  Deaign^'s,  Printers,  and  Proprietors^  for  a  limited  time. 

34  Oeo*  B,  c  23.  (1794.)^An  Act  for  amending  and  making 
perpetual  an  Act  for  the  Eneoumgement  of  the  Artt  of  deaagning 
and  printing  Linens,  Cottons,  Calicoes,  and  MnsUns,  by  vesting 
the  Properties  thereof  in  the  Designers,  Printers,  and  Proprie- 
tors, for  a  limited  time. 

2  Hci,  (1839.)*-<Any  Act  patted  during  tbe  pretent  Session  of 
Pailiaroenti  **  for  extending  die  Copyright  of  Detignt  for  Calico 
:P^ting  to  Designs  for  printing  other  woven  Fabrics*" 

The  present  Act  atlbrds  protection  to  a  trreat  varieLy  of  de- 
signs in  diflereut  branches  of  the  arts  and  manufactures.  Its 
pKovisiont  are  as  follows : — 

Whbbsas  it  it  eiqpedient  that  pfovinon  thonid  be  made  for 
teeuring  the  exdutive  benefit  of  designs  for  articlet  of  mamifoe* 
ture  to  the  authors  and  proprietors  thereof  for  a  limited  time ; 
be  it  therefore  enacted  by  the  Queen's  most  excellent  Majesty, 
by  and  with  the  advice  and  consent  of  the  Lords  Spiritual  and 
Tmnpoiml,  and  Commonsy  in  ihia  pretent  Parliamoit  aatembled, 
<and  by  the  andioii^  of  die  tamei  That  every  proprietor  of  a 
new  and  original  design  made  for  any  of  die  following  purposes, 
aiid  aot  published  before  tlie  1st  day  of  July,  1839,  shall  have 
the  sole  right  to  use  tlie  same  for  any  such  purpose  dunng  the 
term  of  twelve  calendar  months,  to  be  computed  firom  the  time 
of  the  tame  being  regbteied  according  to  thit  Act;  and  the  fol« 
lowing  are  the  purposes  reforred  to: — 

**  Fift^For  the  jpatlm  or  print  to  be  eidier  worlced  into  or 
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iforked  od*  or  printed  aa  or  pMted  on,  any  attide  of  mamifiK:- 
tme,  being  a  liasue  or  textile  fibric,  except  lace^  and  also  except 
linens,  cottons,  calicoes,  nraalini»  and  an^r  other  aiticle  witiiin  Ae 

im  iiiiiii^  of  i]r  Acts  mentioned  in  the  schedule  hereto  annexed: 
Second — For  tlie  motieliing,  or  tlie  casting,  or  the  embossment, 
or  the  chasing,  or  the  engraving,  or  for  any  other  kind  of  im- 
pression or  ornament,  on  any  artide  of  mannfartnrc>  not  being 
m  tissue  or  textile  ftbrie :  Third — ^For  die  shape  or  conflgnialion 
of  any  article  of  mann&cture,  except  lace,  and  also  except  linens, 
cottons,  calicoes,  muslins,  and  any  other  article  withiii  the  mean- 
ing of  the  Acts  mentioned  in  the  schedule  hereto  annexed : 

Provided  always,  that  every  proprietor  of  a  new  and  original 
deaign  made  for  die  moddliiy,  or  the  casting,  or  the  embosament, 
or  die  chasing,  or  the  engraving,  or  fbr  any  odier  kind  of  impres- 
sion  or  ornament  on  any  article  of  manufacture,  being  of  any 
metal  or  mixed  metals,  shall  have  the  sole  right  to  use  tlie  same 
durii^  the  term  of  three  yean,  to  be  computed  from  the  time  of 
the  aame  being  regiatered  accordmg  to  this  Act;  but  no  person 
shsll  be  entided  to  die  benefit  of  this  Act  unleas  die  design  have 
before  pnbUeatkm  hem  registered  according  to  diis  Act,  and  un- 
less such  person  be  registered  according  to  this  Act  as  the  pro- 
prietor of  the  design,  and  unless  afler  publicaticm  of  the  design 
(overy  article  of  mawifactwffB  publisfaed  by  bin,  m  which  sudi 
4e8^  is  nsedf  have  diereon  the  name  of  the  first  registered  pro- 
prietor, and  die  number  of  die  dedign  in  the  register,  and  die 
Jafte  of  the  registration  diereof :  And  the  author  of  every  such 
new  and  original  design  shaD  be  considered  the  proprietor,  unless 
lie  have  executed  the  work  on  behalf  of  another  person  fat  a 
Taluable  coodd^ation,  in  which  case  andi  persoo  shaU  be  coi»> 
aidered  the  proprietor,  and  shall  be  endded  to  be  registered  in 
the  place  of  die  author ;  and  every  person  purdiasing  for  a  vdu- 
aWe  consideration  a  new  and  origitial  ik  sign,  or  the  exclusive  or 
the  partial  right  to  use  tlie  same  for  any  one  or  more  of  the  above- 
mentioned  purposes,  in  relation  to  any  one  or  more  articles  of 
manufiusture,  shall  be  conddered  as  the  propfietor  of  die  design 
for  all  or  any  one  or  more  of  such  purpaaas,  as  die  case  happens 
to  be. 
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"  II.  And  be  k  enacled.  Thai  every  person  purchasing  a  new 
and  original  design,  may  enter  liis  title  in  the  KMrister  hereby  pro- 
vided ;  and  any  writing  purportii^  to  be  a  traiister  of  such  de- 
ngp,  and  dgned  by  the  proprietor  thereof,  shall  operate  as  an 
eflfectoal  tnosi^;  and  the  zegiBtrar  ahall,  on  request  and  the 
production  of  such  writuig»  insert  the  name  of  the  new  proprietor 
m  the  register  ;  and  the  following  may  be  the  form  of  buch  trans* 
fer,  and  of  such  rcqmst  to  Llie  registrar: 

"  Furm  of  Tramfer  and  Authority  to  register • 
B,,  author  [or  proprietor]  of  Design  Number 
havmg  trsnsferred  my  right  thereto  [or  ^  such  irmufer  be  par" 
iial]  so  fiur  as  regards  the  making  of  [deicribe  the  «rltelr« 

of  manufacture  with  respect  to  which  the  rig  hi  i.i  transferred]  to 
B,  C,  of  do  hiereby  authorize  you  to  insert  his  nanne  on 

the  Register  of  Designs  accordingly.' 

"  ^'orm  of  Bifueei  le  register. 
B,  C,  die  person  mentioned  in  the  above  transfer,  do 
request  you  to  register  my  name  and  property  in  the  said  des^po, 
according  to  the  terms  of  such  transfer.* 

"  III.  And  be  it  enacted.  That  during  the  existeiM^  of  such 
exclusive  or  partial  right  no  person  shall  etthear  do  or  eause  to  be 
done  any  of  the  following  acts  in  reg^  to  a  registered  design» 
without  the  licence  or  consent  in  writing  of  the  registered  p«H 
prietor  thereof ;  (tltat  is  to  say,) 

"  No  person  shall  use  ibr  the  purposes  aforesaid,  or  any  of 
them,  or  print  oar  work  or  copy,  such  registered  design,  or  any 
original  part  thereof  on  any  article  of  manufacture,  for  sale : 

**  No  person  shaU  publish,  or  sell  or  expose  to  sale  or  barter, 
or  in  any  other  manner  dispose  of  for  profit,  any  artide  whereon 
such  registered  design  or  any  original  part  thereof  has  been  used, 
knowing  that  the  proprietor  of  such  design  has  not  given  his  coik* 
sent  to  the  use  thereof  upon  such  article : 

*<  No  person  shall  mktgt  any  such  registered  design  on  aii^ 
article  of  manufactnre  ibr  sale,  either  wholly  or  partially,  by 
making  any  addition  to  any  original  part  thereof,  or  by  making 
^y  subtraction  from  any  origmai  part  thereof: 
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*'  And  if  any  person  commit  any  su<  h  act,  he  sliall  for  every 
offence  forfeit  a  sum  not  less  than  live  pounds  and  not  exceeding 
'  tbirt^r  poundi,  to  tbe  proprietor  of  the  design  in  respeet  of  which 
•nch  ofifenoe  hu  been  comniitced* 

^  IV.  And  be  it  enacted*  That  the  party  injured  by  any  such 
act  may  recover  such  penalty  as  follows : 

"  In  England,  either  by  an  action  of  debt  or  on  the  case  against 
ihe  party  offending,  or  1^  summary  proceedmg  belbre  two  jus- 
tioes  hanng  jniisdictton  where  the  party  oilendii^  resides;  and 
if  the  party  injured  proceed  by  such  lummary  proceeding,  any 
justice  of  the  peace  acting  for  the  cotmty,  riding,  division,  city, 
or  borough  w  lit  re  the  party  offending  resides,  and  not  being  con- 
cerned either  in  the  sale  or  manufacture  of  the  article  of  maim- 
Ihetore,  or  in  the  design  to  whieh  sueh  anmmary  proceeding 
relates,  may  issue  a  summons  requiring  such  party  to  appear  on 
a  day  and  at  a  tine  aod  plaoe  to  be  named  in  such  summons^ 
such  time  not  being  less  than  eight  days  from  the  date  thereof; 
and  every  such  summons  shall  be  served  on  the  party  offending, 
either  in  person  or  at  his  usual  place  of  abode ;  and  eidier  upon 
.  the  appearanee  or  upon  the  de&ult  to  appear  of  the  party  offend- 
ing, any  two  or  more  of  such  justieet  may  proceed  to  the  bearing 
of  the  complaint,  and  upon  proof  of  the  offence,  either  by  the 
confession  of  the  party  offending,  or  upon  the  oath  or  airiirmation 
of  one  or  more  credible  witnesses,  which  such  justices  are  hereby 
authorized  to  administer,  may  convict  the  offender  in  a  penalty 
of  not  less  than  five  pounds  or  more  than  diirty  pounds,  as  afore- 
said, Ibr  each  oflfenoe,  as  to  such  justices  doth  seem  fit;  and  if 
the  amomit  of  such  penalty  or  of  such  penalties,  and  the  costs 
attending  the  conviction,  so  assessed  bv  such  jusiices,  be  not 
forthwith  paid,  tlie  amount  of  the  penalty  or  of  the  penalties,  and 
of  the  costs,  together  with  the  costs  of  the  distress  and  sale,  shall 
be  levied  by  distress  and  sale  of  die  goods  and  chattels  of  the 
offender  wherever  the  same  happen  to  be  in  England ;  and  the 
justices  before  whom  the  party  has  been  convicted,  or,  on  proof 
of  the  conviction,  any  two  justices  actiiig  for  any  county,  riding, 
division,  city,  or  borough  in  England,  where  goods  and  chattels 
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of  the  penRm  offieuding  h^ipm  ta  be^  may  grant  «  wmuit  for 
wdiduitreMi  and  sale;  aiidtlieov«rpliis,ifany»«lia]l  be  retained 
to  the  owner  of  the  goods  end  chattels,  on  demand : 

**  In  Scotland,  either  before  the  court  of  session,  or  by  sum^ 
mary  proceeding  as  aforesaid*  before  any  two  or  more  justices  of 
die  peace  of  the  county  or  place  where  the  offianee  was  com- 
mitted: 

*'  In  Irdond,  either  by  action  in  a  superior  court  of  law  at 

Dublin,  or  by  civil  bill  in  the  civil  bill  court  of  the  county  or 
place  wliere  the  offence  was  coiimiiLted : 

"  And  no  action  or  otlier  proceeding  lor  any  offence  under 
this  Act  shall  be  brought  after  the  expiration  of  six  ^i«»^«> 
months  from  the  oommiaaion  of  the  offence ;  and  in  such  aetm 
or  other  proceeding  every  plaintiff  or  prosecutor  shall  recoTer 
his  full  costs  of  suit,  or  of  siu  li  other  proceeding. 

"  V.  For  the  purpose  of  registering  designs  for  articles  of 
manufacture,  in  order  to  obtain  the  protection  of  this  Act»  be  it 
enacted,  That  the  lords  of  the  committee  of  privy  comidl,  lor 
the  consideration  of  all  matters  of  trade  and  plantations,  may 
appoint  a  person  to  be  a  registrar  of  designs  for  articles  of  ma- 
nufacture, and  if  the  lords  of  the  saitl  cuamiittee  see  fit,  a  deputy 
r^strar,  clerks,  and  other  necessary  oflicers  and  servants ;  and 
sttcb  registrar  and  depui^  registrar  shall  hold  their  offices  dunn^ 
the  pleasure  of  the  lords  of  the  said  committee ;  and  the  com* 
missioners  of  the  treasury  may  from  time  to  time  fix  the  salary 
or  remuneration  of  such  registrar,  deputy  registrar,  clerks,  offi- 
cers, and  servants ;  and,  subject  to  tlie  provisions  of  this  Act, 
the  lords  of  the  said  committee  may  make  rules  for  regulating 
the  execution  of  the  dutice  of  the  office  of  the  said  registrav; 
and  sndi  registrar  shall  have  a  sesl  of  office. 

**  YI.  And  he  it  enaeted.  That  the  said  registrar  shall  not 
register  any  design  unless  he  be  fnniished  with  three  copies  or 
drawings  of  such  design,  accompanied  with  the  name  and  place 
of  abode  of  the  proprietor  thereof;  and  the  registrar  shall  re- 
gister aU  such  copies  from  time  to  time  successively  as  they  are 
received  by  him  Ibr  that  purpose,  and  on  every  such  copy  he 
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shall  affix  a  number  corresponding  to  such  succession,  and  he 
shall  retain  two  copies,  one  of  which  he  shall  file  in  his  office, 
and  the  other  he  tball  hold  at  the  dwpoettioii  of  the  lords  of  the 
Mid  oonmiittee^*  and  die  remambg  eopy  he  riiaU  return  to  the 
person  by  whom  tihe  ssne  hes  been  ferwaided  (o  hm  end  In 
order  to  give  ready  access  to  the  copies  of  designs  so  registered, 
he  shall  keep  a  classified  index  of  such  copies  of  designs. 

**  VII,  And  be  it  enacted.  That  upon  any  original  design  so 
icgist«icd«  anil  npon  erery  copy  thereof  reoerred  kft  the  purpose 
of  bdng  registered^  or  for  the  porpoae  of  sneh  registration  being 
eertified  thereon,  the  registrar  ^aSi  certify  under  his  hand  that 
the  design  has  been  so  registered,  the  date  of  such  registration, 
and  the  name  of  the  registered  proprietor ;  and  such  certificate 
made  on  emery  sndi  original  design,  or  on  sneh  copy  lliereoC 
and  purporting  to  be  signed  by  die  registrar  or  deputy  registrar, 
and  porporting  to  have  die  sealof  oAee  of  sneh  registrar  affixed 
thereto,  shall,  in  the  absence  of  evidence  to  the  contrary,  be  suf- 
ficient pi  Doi^  as  follows : 

Of  tlie  design,  and  of  the  name  of  the  proprietor  therein 
mentioned,  having  been  duly  registered;  and  of  the  commence" 
mmtof  the  period  of  registry;  andofAe  person  named  therem 
as  proprietor  being  the  proprietor ;  and  of  die  originality  of  the 
design  ;  and  of  the  provisions  of  this  Act,  and  of  any  rnle  under 
which  the  certificate  appears  to  be  made,  having  been  complied 
with: 

'  And  any  such  writing  purporting  to  be  such  certificate  shall 
(m  the  absence  of  evidence  to  the  contrary)  be  received  in  evr- 
denee  without  proof  of  die  handwriting  of  the  signature  thereto, 
or  of  the  seal  of  office  affixed  thereto,  or  of  the  person  signing 
the  same  bemg  the  registrar  or  deputy  registrar. 

**  VIII.  And  be  it  enacted,  That  the  commissioiiert  of  the 
treasury  shall  from  time  to  time  fix  the  fees  to  be  paid  for  die 
services  to  be  performed  by  the  regntrar,  and  such  fees  shall  be 
applied  to  defray  the  expenses  oi  tlie  said  office,  and  the  salaries 
or  other  remuneration  of  the  said  registrar,  and  of  any  other 
persons  employed  under  him,  with  the  sanction  of  the  commisr 
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.iioiMiri  of  the  treasoryt  in  tbe  easacution  of  ^Ids  Act»  and  the 
halaiioe  shall  be  carried  to  the  coiMdidated  foiid  of  the  United 
Kingdom,  and  be  paid  accordingly  into  the  receipt  of  her  iimh 

jestv's  exc!i('([UL'r  at  Westminster;  and  the  conjniissioncrs  ui' the 
treasury  may  regulate  the  manner  in  which  such  lees  are  to  be 
xeeetvedy  and  in  which  they  are  to  be  kept,  and  in  which  they 
are  to  be  accounted  for. 

And  be  it  enacted.  That  if  eidier  the  regbtrar  or  any  person 
employed  under  him,  either  demand  or  receive  any  gratuity  or 
reward,  whether  in  money  or  otherwise,  except  the  salary  or 
remuneration  authorized  by  the  commissioners  of  the  ireaftury, 
be  shall  forfeit  fi>r  every  such  offence  fifty  ponnda  to  any  person 
suing  ftn  the  S8nie>  by  action  of  debt  in  the  court  of  ezdiequer 
at  Westminster,  and  he  shall  also  be  liable  to  be  either  suspended 
or  dismissed  tVom  his  office,  and  rendered  inCapahle  of  holding 
any  situation  m  tbe  said  office,  as  the  lords  of  the  treasury 
aee  fit. 

**  And  fiw  tbe  purpose  of  fiualitating  the  use  of  tbe  provisions 
of  this  Act  in  regard  to  the  registnition  of  designs,  be  it  enacted, 
That  all  letters  and  packets  transmitted  by  post,  either  to  or  from 
the  office  of  registrar  of  designs,  relating  solely  to  the  business  of 
such  office,  shall  be  exempt  from  postage ;  and  that  in  respect  of 
such  letters  and  packets,  the  provisions  of  an  Act  passed  in  the 
first  year  of  her  present  majesty's  reign,  intituled  *  An  Act  for 
regulating  the  sending  and  receiving  of  Letters  and  Packets  by 
the  Post  free  from  the  Duty  of  Postage,'  relating  to  the  general 
regulation  of  the  official  privilege  of  franking,  and  to  the  trans- 
mission to  the  post-office  of  unprivileged  letters,  and  the  penal* 
lies  and  ptovisions  menthmed  in  an  Ac|;  passed  in  tbe  first  year 
of  tbe  reign  of  ber  proaent  majesty,  intituled  '  An  Act  for  con- 
aoKdating  tbie  Laws  relative  to  Offences  against  the  Post-office 
of  the  United  Kingdom,  and  for  regulating  the  Judicial  Admi- 
nistration of  the  Post^ffice  Laws,  and  for  explaining  certain 
Tenaa  and  ExpiMsioos  emfdoyed  in  those  Laws,'  shall,  so  fiir 
an  tbe  same  may  be  applicable,  a^ly  to  tbe  office  of  registrar  of 
Assigns,  and  tbe  finml^ng  officer  diereof* 
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"  XL  And  for  iJie  interpretation  of  this  Act,  he  it  enactctf, 
That  the  IbUowing  terms  and  expressions,  so  far  as  they  are  not 
fepugnani  to  the  eontezi  of  this  Act,  diaU  be  construed  as  £bl- 
lows;  (that  is  to  say,)  the  expresskm  oamDiiiaMiien  of 
treasury"  shaU  mean  Ae  lord  high  tieaaofer  fiir  the  time  hekff^ 
or  tlie  commissioners  of  Iier  majesty's  treasury  for  the  time  be- 
ll^ or  any  three  or  more  of  them ;  and  the  expressum  **  article 
bt  mannfiMsture"  shall  include  any  article  of  tlie  kind  herein 
lefeffed  tOf  whether  it  be  made  bj  hand  or  bj  machinery,  or  by 
both  of  those  means;  and  the  snigular  nmnber  shall  mdiide  the 
plural  niiniher  as  well  as  the  singidar  mmiber ;  and  tfiemaseu* 
Ihie  gender  shall  include  the  feminine  gender  as  well  as  the  mas- 
cnline  j^ender. 

XII.  And  be  it  eoaeted,  That  this  Act  shall  come  hito  ope^ 
Vtttton  on  the  passmg  thereof  as  to  the  office  and  the  appointment 
of  the  registrar  hsfeby  anthoriaed,  and  on  the  lat  day  of  Jufyf 

1839,  as  to  the  other  parts  of  the  Act. 

'  "  XIII.  And  be  it  enacted,  That  this  Act  may  he  amended  or 
repealed  by  any  Act  to  be  passed  in  the  present  session  oi  par<» 
Uament" 


77te  following  i$  the  Official  Notice  issued  for  the  regis- 
iermg  of  Designa  under  ike  powers  of  the  new  Ad:^  ' 

Office  of  Registry  of  Design's, 

Wellington  Sireet,  North  Strand,  Juhj  iftJO. 

.  )t  having  often  been  a  iu^ject  of  eomplaint  that  the  designs  of 
snpextor  articles  of  mannfiurtnre  were  piraled»  whereby  thepeen* 
liar  value  of  such  articles  was  unjustly  depreomted,  and  the  art 

of  de.si^Mi,  In  tliis  respect,  exposed  to  great  discouriigement,  llie 
President  of  the  Board  of  Trade  introduced  a  Bill  into  Parliament 
*f  for  securing  to  Proprietors  of  Designs  for  articles  of  manufac- 
tnre>  the  copyright  of  such  designs  for  a  limited  time,"  which  Bill 
became  law  on  the  i4th  of  June  ]ast»  and  came  into  foil  opera* 
tion  on  the  1st  instant.  By  this  law  a  copyright  in  every  regis* 
tered  design  is  given  to  the  auilior  or  proprietor,  ibr  a  term)  ia* 


Digitized  by 


Copy  tights  of  K>e$igHi,  l{6 

^gsiatlf  of  tirtlf e'  mmitln,  but  BonfetiiiM^  oif  ihi«e  jemn.  Tht 
Act  CAtawh  to  «D  to^w  for  artieles  of  manttfaeture  (exoe|>l 

8uch  as  are  provided  for  under  the  Calico  fruiters'  Acts, — 27 
Geo.  3,  c.  38.-29  Geo.  3,  c.  19.— 84  Geo.  3,  c.  23.-2  Vic.  c. 

and  aho  bee,)  whether  such  designs  ai«  made  Ibr  any  of  the 
following  purposes*  that  is  to  say-; 

'  1.  For  Ae  pattam  or  print  to  be  either  worked  in  or  worked 

on,  or  printed  on,  or  painted  on  any  article  of  manufacture  being 
a  tissue  or  textile  fabric  :  ^ 

2.  Or  for  the  modelling,  or  the  casting,  or  the  embossment,  or 
the  chasing,  or  the  engraniig,  or  Ibr  any  otiher  kind  of  impies-' 
don  or  ornament  on  any  article  of  manufacture : 

S,  Or  for  die  itaapet  or  die  configuration  of  any  article  of  lnft« 
nufacture. 

It  is  the  application  to  the  second  class  of  purposes,  in  regard 
to  any  article  of  manufbctmre  being  of  any  metal  or  mixed  metab* 
diat  a  copyright  of  three  years  is  given. 

But  ike  right  given  by  thi$  Act  it  wifeei  lo  cerfam  condUumsi 

—"{he  design  must  he  registered — the  j^ropriclor  of  the  design  must 
he  registered, — Jl/ter  publication  of  the  design,  every  article  of 
mmmfacture  published  by  the  proprietor,  on  which  the  design  is 
usedt  must  have  thereon  tkename  of  the  first  registered  proprietorf 
the  number  of  the  design  us  the  Regisler9  and  the  date  of  the 
registratim.  These  conditions  being  observed,  the  right  of  the 
proprietor  is  protected  from  piracy  by  a  penalty  of  from  £5.  to 
£30.,  which  may  be  recovered  by  the  aggrieved  party  either  by 
action  in  the  Superior  Cousis,  or  by  swmmary  proceeding  brfore  a 
magistrate* 

'  In  order  to  enable  die  parties  to  register,  die  Act  empowers 

the  Board  of  Trade  to  appoint  a  rearistrar,  whose  duty  it  is  to 
register  the  designs  on  being  furnished  with  three  copies  or  draw- 
ings thereof — one  to  be  filed — another  to  be  placed  at  the  dispo- 
sal of  the  Board  of  Trade,  and  the  third  to  be  returned  to  the 
party  registering.  As  evidence  of  die  r^pstradon,  die  r^strsr 
is  required  by  the  Act  to  give  a  oerdficate,  which  is  to  be  primft 
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facie  proof  of  certain  matters.  The  registration  is  to  be  subject 
to  regulation  by  the  Board  of  Trade,  and  the  Treasury  is  re- 
quired to  fix  die  fees  for  registertqgt  from  which  the  espenceB  oC 
the  office  are  to  be  defirayed. 

All  eotnmuiiieatknit  with  the  vBc^  by  Ihe  Geoetal  Poat,  have 
the  privilege  of  being  sent  free. 

It  slioulil  he  unil(  rstuud  tliat  the  privilege  given  by  the  Act  tB 
not  contiQcd  to  the  authors  of  designs  only,  but  if  the  design  ba 
exeeated  by  the  author  on  bdialf  of  another  penon^  for  a  ¥ahi-t 
aUe  coarideratitti,  Uie  latter  i*  entitled  to  be  regiatered ;  and 
any  peraon  imvehasing,  for  a  vatnaUe  consideration,  either  the 
exclusive  or  the  partial  right  to  use  the  design,  is  equally  entided 
to  be  registered. 

For  the  purpose  of  facilitating  transfers,  a  short  £>rm  of  trans* 
fer  is  given.  The  objeet  of  the  Act  ia  the  protection  of  the  design 
apart  fiom  the  artidea  of  mann&etme  to  whkb  it  is  applied,  and 
therefore  the  proprietor  of  the  design  may  grant  permission  to 
use  it,  either  with  reference  to  all  articles,  or  with  reference  to 
one  article  or  more,  and  such  permission  being  duly  registered^ 
the  party  to  whom  it  is  given  will  have  to  that  extent  the  sama 
light  as  the  original  proprietor,  and  be  equally  protected  fiom 
piracy. 


%*  Any  furtlier  information  on  the  subject  of  the  Registra- 
tion of  Desigqa  in  different  branches  of  the  Arts,  may  be  obtained 
at  Messrs.  Newtok  and  Banar'a  Offices  for  Patents,  66^  Chan*, 
oery  Lane,  London,  and  Town  Hall  Buildings,  Bfancfaester,  where 
InstnietionB  for  registering  such  designs  will  be  received,  the 
fees  and  charges  upon  the  transaction  of  which  businesai  OO  an 
average,  may  be  stated  at  i^.  4«. 
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An  Ad  to  amend  an  Act  of  the  Fifth  and  Sixth  Years  of 
the  Reign  of  King  William  the  Fourth^  intituled  '*  An 
Ad  to  amend  the  Law  touching  Zdtera  p€Uent  /or 
/iMiitfofi*.*'— [Passed  S4tli  August,  1859.] 


It  win  be  lemembered  diat  m  the  esse  of  Sodner's  sj^pAtCAtioii 
Id  the  Privy  Council  for  an  extension  of  the  term  of  his  patents ' 

for  spinning  cotton,  (the  discussion  on  which  is  reported  in  vol.xiii. 
of  our  present  Series,  p.  175,)  the  Court  found  itself  unable  to 
entertam  die  application,  sis  the  petition  had  not  been  prosecuted 
with  efito  before  the  expiiatioa  of  die  terns  of  the  sereral  ps- 
tsnts  graaled  to  Bodmer  in  England,  Scodand,  and  Ireland.  Bat 
Lord  Brougham  considered  that  die  ease  of  the  applicant  was 
one  of  extreme  hardship,  as  he  IkkI  been  prevented  from  prose- 
eating  his  petition  witii  eifect  in  due  time,  owing  to  some  mali« 
SMMs  and  groundless  opposition,  from  which,  by  the  letter  of  the 
hw,  the  Court  had  not  the  power  of  relieving  htm. 

In  order,  dierefore,  to  prevent  the  Tecnrrenee  of  a  similar  ease, 
the  present  Act  has  passed  the  legislature,  which  empowers  die 
Privy  Council  to  extend  or  prolong  the  term  of  any  expired 
patent,  provided  the  patentee,  or  his  executors,  administrators, 
flir  assigns,  have  petitioned  in  due  ibrm  before  die  expiration  of 
sadi  patent  rif^tas  may  be  sou^t  to  be  prolonged. 

Wbsesas  by  an  Act  passed  in  the  fii^  and  sixth  years  of 
the  reign  of  his  Majetity  King  William  the  1  oiu  ih,  intituled  '  An 
Act  to  amend  the  Law  touching  Letters  Patent  for  Inventions,* 
k  is  amongst  odier  diings  enacted,  that  if  any  person  having 
obtained  any  letters  patent,  as  dierein  mentioned,  shall  give  notice 
as  dieieby  required  of  his  intention  to  apply  to  his  majesty  in 
oonneil  fbr  a  prolon oration  of  Tris  term  of  sole  using  and  vending 
his  invention,  and  shall  p(  tit  ion  his  majesty  in  council  to  that 
eiiiect,  it  shaU  be  hwM  for  any  person  to  enter  a  caveat  at  the 


Digitized  by  GoQgle 


118  Inijirocemcnts  in  the  Law  of  Patents, 

council  office,  mid  if  his  majesty  shall  refer  die  conaidemtloii  of 

such  petition  to  the  judicial  coniTiiittee  of  the  piivy  council,  and 
notice  shall  be  6rst  given  to  any  person  or  persons  who  shall 
(^ave  entered  sudi  caveats^  the  petitioner  shall  be  hear4  by  bis 
eounael  and  witoesies  to  prove  bis  case,  and  the  persons  entenng^ 
caveats  shall  likewise  be  heard  by  Ifaeir  counsel  and  witnesses, 
whereupon,  and  upon  hearing  and  inquiry  of  the  whole  matter, 
the  judicial  coniiniitee  may  report  to  his  majesty  that  a  further 
extension  of  the  term  in  the  said  letters  patent  shall  be  granted, 
not  exceeding  seven  years,  and  his  nii)}esty  is  thereby  authorised' 
and  empoweied,  if  he  shall  think  fit,  to  gnni  new  letters  patent, 
for  the  said  invention  for  a  term  not  exceeding  seven  yean  after 
tlie  expiraiioii  ol  the  first  term,  any  law,  custom,  or  usaa^e  to  the 
contrary  notwithstanding ;  provided  that  no  such  extension  shall 
be  granted  if  the  application  by  petition  shall  not  be  made  and. 
prosecuted  with  effect  before  the  expiration  of  the  tenn  oiigiinaUy 
granted  in  such  lettm  patent :  And  whereas  it  has  happened 
since  Ihe  passing  of  the  said  Act,  and  may  again  happen,  that 
parties  desirous  of  o'jtaiiiing  an  extension  of  the  term  giaiUi  t!  n\ 
letters  patent  of  which  they  are  possessed,  and  who  may  have 
presented  a  petition  for  such  purposes  in  manner  by  the  said 
recited  Act  directed*  before  the  expiration  of  the  said  term,  mqr 
nevertheless  he  prevented  by  causes  over  which  they  have  no 
control  from  prosecuting  with  effect  their  application  before  the 
judicial  committee  of  the  privy  council ;  and  it  is  expedient 
llierefore  tliat  the  said  judicial  committee  should  have  power, 
when  under  the  circumstances  of  the  ease  they  shall  see  fit,  to 
entertain  such  application,  and  lo  report  according-  to 

the  provisions  of  the  said  recited  Act,  notwithstandmg  that  be-t 
fore  the  hearing  of  the  ca^e  bclurc  tltcm  tlic  terms  of  the  letters 
patent  sought  to  be  renewed  or  extended  may  have  expired: 
Be  it  therefore  enacted  by  the  Queen's  most  excellent  Miyesty, 
1^  and  with  the  advice  and  consent  of  the  Lords  Spiritual  and; 
Temporal,  and  Commons,  in  this  present  Parliament  assembled, 
and  by  the  authority  of  the  same,  That  so  much  of  tlie  said  re- 
cited Act  as  provides  that  no  extension  of  the  term  of  letters^ 
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patent  shall  be  granted  as  therein  mentioned  if  the  application 
by  petition  for  such  extensiuji  be  not  proseciited  with  effect  be- 
finre  the  expiration  of  the  term  originally  granted  in  such  letten 
pKtenti  shall  be  and  the  tame  is  hereby  lepealed* 

"IL  And  he  H  Inrite  enacted.  That  it  shaH  be  lawfU  for  tie 
judicial  cemmittee  of  the  privy  council,  in  all  cases  where  it  shall 
appear  to  them  that  any  apj^hcattou  tor  aii  extension  of  the  term 
granted  by  any  letters  patent,  the  petition  for  which  extension 
ihaU  h«re  heas  teAmd  to  them  iat  their  eoneideration,  has  not 
hc«n  ptoacButed  with  eflbat  hefiire  Urn  expiiatioii  of  the  said 
«Mi  fimnr  any  other  ernuaa  than  the  neglect  or  defiralt  of  the 
petitioner,  to  entertain  such  application,  and  to  report  tlicreon 
as  by  the  said  recited  Act  provided,  notwithstanding  the  term 
originally  granted  in  such  letters  patent  may  have  expired  before 
fkut  faeariagoC  a«di  a^pUcation;  and  it  ahaU  be  bwM  for  her 
MUfcaty,  if  die  Aall  think  fit,  on  the  report  of  the  said  judicial 
osfwMnittee  reooaHRendng  an  extensson  of  the  tem  of  such  letters 
patent,  to  grant  such  extension,  or  to  grant  new  letters  patent 
for  the  invention  or  inventions  speciiied  in  sucii  original  letters 
patent,  £v  a  term  not  exceeding  seven  years  aAer  the  expiration 
of  the  term  neationed  in  the  aaid  or%inal  letters  patent :  Pro- 
vided always,  that  no  andi  extension  or  new  lettera  patent  shall 
be  granted  if  a  petition  for  ^  same  shall  not  have  been  pre* 
sent^  as  by  the  said  rueited  Act  directed  l>efore  the  expiration 
of  the  term  sought  to  be  extended,  nor  in  case  of  petitions  pre- 
aented  after  the  aoth  day  of  November,  nnleia  aiich  pett*^ 
lioii  ahall  be  pioaeaud  aix  eafendar  mootha  at  the  leaat  before 
the  ^xpiratien  of  socli  term,  nov  in  any  case  wiless  sufficient 
reason  shall  )ye  shown  to  the  satisfaction  of  the  said  judicial 
committee  for  the  omission  to  prosecute  willi  eflect  the  said 
application  by  petition  before  the  expiration  of  the  said  term. 
.  ^  ilL  And  be  it  further  enacted*  That  this  Act  may  be  aU' 
taiud«  amended»  or  rtpealed  hy  any  Act  to  be  paaaed  in  the 
present  aeasioa* 


Digitized  by  Google 


[  1«)  1 


DAGUERREOTYPE. 

Fsw  diiooferiM  <nr  invfiirinMi  hm  crafted  twMitrinw 
in  the  aciendfie  wofld  as  tbe  reeent  mnrentimi  of  Mmm.  L*  J.  M • 

Daguerre,  by  which  the  images  of  all  subjects  received  iiito  tlie 
camera  obscura,  are  rendered  permaneDt. 

That  ligjht  or  ekctrid^y  by  aome  oeeuk  pfopecty»  has  the 
power  i>f  tnnanitfetng  fSm  fiK9-anirik  a£  a  picture  iaio  a  biank 
tablet,  by  the  aaaiafanee  of  ehcmieal  agents,  ealkd  |iboto0eiue 
drawing,  hau  been  long  known ;  but  it  was  reseiYed  far  Ae  pre- 
sent  day  aud  the  tak  iitcd  aiitluir  of  this  discovery,  to  shew  us  that 
the  iuoage  of  a  iigiue  or  of  a  landscape  received  into  a  camera 
obacnra,  ooiUd  be  apootaneooafy  delineated  by  the  action  of  li^ 
with  the  oliiioat  aceunicy  and  nmmtia,  awl  fixed  i^n  a  tabid 
aa  a  permanent  picture. 

Our  present  limits  will  not  allow  us  to  enter  at  lai^  into  the 
details  of  tliis  extraordinary  discovery  or  invention  :  it  is  the 
subject  of  a  patont  in  this  country  granted,  14th  August,  ip 
Mr.  M.  Berry,  of  the  Office  for  Pateikta»  Chancery  Iiane,  Lon- 
don, in  consequence  of  a  conunnnioation  made  to  bim  by  .n 
foreigner  redding  abroad,  and  m  due  time  will  be  fiiOy  dera* 
lopi'd  in  its  Specification. 

Anxious,  however,  to  give  to  our  readers  all  tlie  ioformadon 
that  can  with  propriety  be  at  present  commnnicated,  we  sulgein 
a  report  of  aome  public  ei^riraents  perfonned  by  Bagaerva 
in  Paris : —  * 

**  M.  Daguerre  commencctl  a  series  of  public  experiments  on 
his  process]  for  fixing  images  received  by  the  camera  obscura* 
The  meeting  was  held  at  the  Grand  Hotel  on  the  Qnai  d'Orsi^^' 
in  which  the  Minister  of  the  Interior  had  given  orders  to  pt^pare 
a  room  for  the  purpose.  About  120  persons  were  present, 
amongst  whom  were  several  distii^;ui8hed  fiiemih  artists,  &c. 
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The  object  of  the  meedng  wb  not  to  enter  into  all  the  de» 
teib  and  adtntifie  dendbattitms  connected  with  the  Dagmrrt* 

dype^  but  solely  for  the  purpose  of  making  a  public  experiment^ 

and  sliou  iri<^  to  eacli  individual  the  exact  manner  of  usintj  the 
(lificrent  parta  of  the  apparatua,  so  aa  to  arrive  at  the  result 
alnady  anrnmoed. 

i^ion  whoin  the  ^Byea  of  an  anxknui  anditoty 
wne  metted,  took,  in  the  first  instanee,  a  plate  of  copper  plated 

with  solid  silver  (not  merely  silvered);  he  rubbed  it  lightly  with 
a  little  olive  oil  and  finely -powdered  pumice-stone,  by  means  of 
small  tufts  of  cotton.  It  is  necessary  to  rub  the  j^ate,  in  the 
fisat  inafance^  in  a  drcnlar  direction,  and  then  in  a  straight  linet' 
80  aa  to  dean  and  pollah  the  pkte  perleetly.  Tliia  operatidn  h 
to  be  recommenced  with  one  part  d  nitric  acid  diluted  witli  six- 
teen parts  of  distilled  water,  and  repeated  after  slightly  warming 
the  plate  (the  plated  surface  upwards)  by  means  of  a  lamp  ojt  a 
amali  heater  |daeed  underneath.  The  pkte  ha;fiiig  gone  tfaroni^ 
Ihia  pioeeae»  ia  fit  fiir  leeeiTing  a  hyer  of  iodinei  whidi  layer  ia 
ao  peenliatly  acted  on  by  light  that  it  ivill  retain  ^  image  of 
objects  subsequently  striking  upon  it. 

The  plate  fixed  in  a  small  board,  and  protected  I'rom  the  lighty 
by  closing  the  windows,  was  then  placed  (the  plated  part  down* 
wda)  in  the  hd  of  a  box,  the  bottom  of  whieh  contained  some 
iodine;  the  eraporation  of  the  iodine  townrda  the  upper  part  of 
the  box,  produced  in  the  course  of  20  minutes  a  layer,  the  colour 
of  which  resembles  that  of  yellow  copper. 

The  experimentalist  next  took  the  plate  so  preparedi  and  fixed 
it  in  ^  camen  obaenra  plaeed  on  die  balcony  of  the  room  on 
the  Qnai  d*Orsay.  Alluding  to  the  period  of  the  season  and  the 
state  of  the  sky  he  considered  that  it  would  require  SO  minutes, 
so  that  the  objects  reflected  upon  the  plate  should  become  fixed 
to  a  sufRcient  degree.  At  other  seasons  of  tlie  year,  when  tlie 
sun  was  at  a  higher  elevation,  and  possessed  more  force,  firom 
serea  to  ei|^  muniles  would  snfilce  fiir  producing  the  same 
nsok. 

The  plate  was  withdrawn  without  exhibiting  any  dteralioo,  or 
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any  traces  of  a  drawing  or  image  wliatsoever.  The  action  of 
mercury,  however,  would  in  an  instant  bring  into  view  the  image 
which  the  mnmMj  to  anxiously  looked  for. 

The  pbtt  mm  iIhb  plMed  in  m  ineliDfld  airaoCkm  («f  4»  de- 
gvees)  in  n  mw  ffntwa,  tfc>  btttam  of  fdneih  fymtmieil  abont 
2  lbs.  of  mercury,  heated  by  means  of  a  lamp  to  about  63  de-- 
grees  of  the  centigrade  thermometer.    This  ti  nijx  raturo  caused 
the  particles  of  mercury  to  rise  to  the  upper  part  of  the  appara-' 
titty  and  tbeae  pnrrieiea  uniting  on  the  pbte,  in  a  few  ndnutes  th« 
cbawing  beeanie  appnrenti  as  aaen  Aioi^gh  a  g^aas  plaotd  at  die' 
ftant  of  the  box^  a  peoeeaa  which  gave  Ihe  apeelater  an  epfMNP- 
tunity  of  foliuwing,  as  if  aijd^  by  step,  the  formation  of  the 
drawing. 

Thus  die  experiment  was  oonipktedy  to  the  gnat  satisfiMtiDit} 
of  the  assembly,  and  a  unantmons  bunt  el*  coogratolatkm  eon* 
▼ineed  the  emment  inrentor  of  the  enlertMned  of  tUt 

important  discovery. 

The  only  remaining  part  of  tlie  operation  was  to  wash  the 
jdate  with  distilled  wateri  saturated  with  salt  or  hypo-sulphate, 
4md  at  a  high  temperatufe,  but  not  boiling;  after  which  thk 
Mn^l  drawing,  now  unabmUe  by  }af^  waa  banded  roond, 
and  the  company  were  enabled  to  admire  a¥iew,  drawn  witb 
credible  precision,  and  representing  the  Quay,  the  Seme,  and  the 
Terrace  and  Palace  of  the  Tuileries. 

.  The  above  splendid  result  was  obtained  in  an  boor  and  some 
minutes^  and  it  was  clearly  demooatrated  that  the  openftion  rela^ 
five  to  the  layer  of  iodine^  and  that  of  fixing  the  image  in  the 

camera  obscura,  might  be  effected  with  mudi  more  rapidity 
under  certain  conditions. 

X  It  was  evident  to  all  present  that  any  person  familiar  with  the 
arts,  and  with  pibyideal  and  ehenucal  expeiimenta*  might  easily 
oblnin  the  leeidt  expected  fiom  the  Daguerreotype,  whieh,  move- 
over,  requites  but  little  ski]]  and  dexterity. 

The  satisfaction  experienced  by  the  assembly  was  enhanced 
by  the  assurance  given  by  M.  Daguerre — namely,  that  with  re-* 
apect  to  obtaining^  in  the  conntry  the  difierent  appenttts  eon* 
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home,  and  even  the  layer  of  iodine  could  be  preserved  m  a  closed 
box,  protected  from  tlie  light,  for  an  hour,  so  that  it  would  be 
IKMsible  to  make  uae  of  it  at  a  certain  diatance,  merely  by  car* 
rying  the  eamera  obaeiUMu  Four  houie  thus  be  paaeedt 
vttbout  any  tnrable,  previomly  to  tlie  opecatioa  of  fonmng  tba 
layor  of  mercury,  which  ma^t  he  deferred  until  the  operator 
returned  from  his  excursion.  This  assertion  proves  tliat  the 
^paratus  docs  not  give  so  much,  trouble  as  was  at  first  supposed* 

SubseqiMiidy  to  this  eathibitioii  in  Paris,  eone  imperfect  at* 
tempts  have  been  made  in  London,  to  shew  the  invention,  but 
not  witfaanttifiKtory  results ;  and  in  consequence  of  Ae  invention 
being  protected  by  a  patent  in  England,  it  has  been  found  neces- 
sary to  have  recoiusf  to  legal  measures  to  prevent  parties,  who 
possess  no  interest  in  the  patent,  £roia  fMkutgt  usmg^  qt  v^tidutg 
the  appsntaidOE  its  lewlti* 

It  Immwutf  cspeelsd  diat  emi^enienta  vriU  very  shortly, 
be  made  the  proprietws  of  the  Polytechnic  Institution,  in 
Regent  Street,  to  permit  Mr.  Cooper,  who  has  been  in  Paris  for 
tiw  purpose,  to.give  public  lectures  at  that  Institution  on  this 
esttnofdinary  dieoMfery;  and  to  abewy  beloKe  the  audience,  the 
tOMMMr  in  whkh  the  caowm  obecnn  can  be  nede  to  render  aU. 
nnages,  incsived  bio  it»  ptmawiwit  pietnves* 


BioU$  Onrni,  A^g99i  9tL 

The  LonDon  Caoutchouc  Company  v.  Bedells  and  Bigos 

AKD  OTHSBS, 

Hits  was  a  motion  by  the  company  to  restrain  the  defendants 

from  intxiiigu^  tiieir  p^^tcnt,  . 
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It  rip|H  :n  (  d  f  rom  the  stattinciit  of  Mr.  Pemberton,  who  was 
CDuusei  tor  the  plaintiffK,  tliat  the  company  possessed  a  patent  for 
ft  mode  of  application  of  India  ruMber,  in  the  nMBiwfiicturing  of  a 
oertain  desciiplioii  of  dodi,  and  liie  qpedficatioD  of  Ifae 
patent  dedsred  it  to  oommH  of  tlueo  ol^jeeCa.  Hie  defrndirt 
Bedells  had  infringed  die  third  object,  wlttch  was  the  introduction 
of  a  spiral  thrtail  ruimd  the  straods  of  Indian  rubber  used  in 
weaving  elastic  webs. 

Mr.  Richards,  wlio  appened  finr  Mr.  BedeUsy  said*  that  lie  had 
no  cilijectioQ  to  otifer  to  the  order  of  die  Court  reatruai^g  him 
from  using  the  spiral  thread — he  had  not  known  that  his  use  of 
it  infringed  the  plaintiff's  patent  until  he  received  a  notice  to  that 
effect,  and  he  Iiad  immediately,  on  receivuig  sucli  notice  ftom  tlie 
•ecretary  of  the  Caoutchouc  Conpangr*  abrtained  firona  usag  i<^ 
at  it  was  animportaat  to  him* 

ThequestioD  as  regprdediiie  Messrs.  Biggi^  was  ditftnotyiaas* 
mneh  as  it  appeared  that  diey  were  eharged  widi  having  attadttd 
bauds  of  India  rubber  web  to  the  gloves  maiiuiactured  by  them, 
in  which  band  was  inserted  strands  of  India  rubber  wound  round 
by  a  spiral  thread,  whieh  was  a  violalion  of  t2»u  third  olqoct  of 
die  plaindfis' patent;  anddiatdwy  had  also  Tiolateddiolbst  ob- 
ject of  die  phuntiA*  patent,  whidi  was  §at  an  impvoved  mode  of 
introducing  into  the  knitted  fabric  of  gloves  and  other  articles  of 
hosiery,  strands  of  India  rubber,  so  as  to  form  an  elastic  margin. 

Mr.  Richards,  who  was  also  counsel  for  the  Messrs.  Biggs, 
stated,  dist  as  to  die  thiid  object,  the  use  of  die  sptnd  thread,  it 
was  a  matter  of  indiflferenoe  to  diem  whether  die  web  diey  used 
contained  it  or  not ;  indeed,  diey  should  prefer  it  widiont ;  but 
as  to  that  portion  of  the  application  for  the  injunction  which 
sought  to  restrain  the  defendants  from  manutacturing  gloves  ao* 
eording  to  the  patsnt  assigned  to  them  (Messrs.  Biggs)^  they 
would  resist  diat.  They  insisted  on  thdr  right  to  attach  India 
rubber  elastic  web  to  gloves  in  die  mode  praedsed  by  diem,  lO 
long  as  that  wuh  did  not  contain  the  spiral  tliread. 

After  some  comnmnications  between  the  counsel  and  the  attor- 
nies  for  all  parties,  it  was  arrai^^  that  an  order  should  he  made. 
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that  ail  injunction  issue  a<rai!ist  defendants,  restraining  them  from 
vnng  hands  to  tlieir  gloves  containing  the  strands  of  India  rubbar 
having  the  iq^irai  thread ;  and  pay  101.  to  the  oompany  aa  the 
miimted  amonnt  of  profit  on  the  web  whieh  had  been  attached 
to  the  gloves  they  had  sold,  and  to  those  on  hand.  The  com- 
pany, on  the  other  hand,  admitting  tlie  rit^lit  of  Messrs.  Biggs  to 
attach  the  web  to  their  gloves,  and  manufacturing  them  aa  they 
had  done»  but  without  the  ipiral  thread* 


DRAINING  OE  LAND  BY  STEAM  POWER. 


The  drainage  of  land  by  steam-power^  has  been  extensively 
adopt^in  the  fens  of  Lincohishiie,  Camhndgeshire,  and  Bed- 
fordshlre,  and  with  immense  advantage.  A  steam-engine  of  ten- 
hofse  power  has  been  found  sLiHicient  to  drain  a  district  com- 
prising 1000  ftr  res  of  land,  and  the  water  can  always  be  kept 
down  to  any  given  distance  below  the  plante.  IfiainfaUsinexcess^ 
the  wateristhrownoff  by  the  engine;  if  Oie  weaAer  is dry»  die 
sluices  ean  be  opened,  and  the  water  let  in  ftwn  the  river.  The 
engines  are  required  to  work  four  months  out  of  the  twelve,  at 
intervals,  varying  with  the  season,  where  the  districts  are  laige; 
the  expense  of  drainage  by  steam-power  is  about  2b.  6d.  per 
acre.  The  first  oost  of  the  wof  k  varies  widi  the  different  nature 
«f  the  suhstiata,  but  generally  it  amounts  to  SOs.  per  acre  for  the 
nacWnery  and  buildings.  An  engine  of  foi  ty-lioise  power,  and 
•eoop  wheel  for  draining,  and  requisite  buildings,  costs  about 
4000/.,  and  is  capable  of  draimng  4000  acres  of  land.  In  many 
places  in  the  fens  land  bas  been  purdiased  at  from  Ittf.  to  «0/, 

per  acre,  which  h«i  been  so  much  improved  by  drainage  as  to  be 
worth  602.  to  m  per  acre.  The  Wk>wing  list  shows  the  nmn- 
her  of  steam-engines  employed  for  this  purpose  in  England 
Deeping  Fen,  near  Spaltlin<r,  Lincolnshire,  containing  je5,00a 
acres,  is  drained  by  two  engines  of  eighty  and  sixty-hone  power, 
March  West  Fen,  in  Cambridgeahire,  containing  SdOO  acres,  by 
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one  engine  of  forty-Uorae  power.  Misijerton  Moas,  with  Everton 
mhI  Ona^ej  CMm»  epnuunii^  mboot  aooo  acres  eflfectni^ j 
drained  by  one  engme  of  fcrty-horae  power  lattleport  Fen, 
near  Ely,  about  28,000  acres,  dramed  by  two  steam-engines  of 

thirty  or  forty-horse  power  each.  Before  steam  was  used  there 
were  seventy-five  wind-er^inea  in  this  district,  a  few  of  which 
are  stBl  retained.  Middle  Fen,  near  Sohnm,  Cambridgesfatre, 
aboot  7000  acres,  drained  by  an  engine  of  atx^borse  power. 
Water-beach  Level,  between  Ely  and  Cambridgesbire,  containing 
5600  acres,  by  a  steam-enflpne  of  sixty-horse  power.  Magdalen 
Fen,  near  Lynn  in  Norfolk,  contains  iipwai  ds  of  4000  acres,  and 
is  completely  drained  by  a  steam-engine  oj^  i'orty-horse  power. 
Marcb  Fen  district,  Cambridge,  of  2700  acres,  is  kept  in  the 
finest  possible  state  of  drainage  by  a  thufty-horse  power  engine. 
Feltwell  Fen,  near  Brandon,  2400  acres,  by  an  engine  of  twenty- 
liorse  )>ower.  Sohani  Mere,  Cambridgi  shire,  formerly  (as  its 
name  implies)  a  lake  of  1(300  acres,  drained  by  a  forty-horse; 
power  engine,  the  lift  at  this  place  being  very  great. — Mimng 
Jeumai* 


SEAL.KD    IN  ENGLA^iD. 

1839. 


To  Charles  Greenway,  of  Doiigliist»  in  the  lab  of  Muii 
for  certain  improYements  in  snu&cs.!— Sealed  5th  Sept»^ 

ber — 6  luouths  for  iniuliucnt.         '  "  '  • 

« 

To  Biynh  DoDkin,  of  Blue  Anchor^oad,  Bermondsey, 
engiaeer,  for  an  improvement  or  improvements  to  lie  nsed 

in  the  process  of  riuiking  paper  by  liand  or  by  machinery, 
being  a  coimuunicatiou. — Sealed  5tii  Septembei — j$  months 
fw  imohnent 
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To  Fatd^bin,  of  St.  Paul's  Chain,  Zxmdon,  gentleman, 

for  iniprtjvcnieiiis  in  spinniiig,  being  a  communication.— 
Sealed  j^th  September. 

To  Jolm  Rapson,  of  Emmett-street,  Poplar,  millwright 

and  engineer,  fur  iinprovements  in  steering  ships  and  ves- 
sels.— Sealed  9th  September — 6  months  for  iniohuent. 

To  Frederick  Brown,  of  Luton,  in  the  county  of  Bed- 
ford, ironmonger,  for  improvements  in  stoves  or  fire-places. 
— Sealed  9th  September — 6  months  for  iurolment. 

To  Samuel  Stocker,  of  High  Holbom,  pump  maker,  for 

improvements  in  beer,  cyder,  and  spirit  engines. — Sealed 
11th  September — 6  months  fox  inrolment. 

.  To  Moses  Poole,  of  linooln's-inn,  gentleman,  for  im- 

pro\  i  iMcnts  in  apparatus  applicable  to  steam  boilers,  in 
order  to  render  them  more  safe,  being  a  communication*-— 
pealed  llth  September-^  months  for  iniohnent. 

To  Stephen  Rogers,  of  the  city  of  Bristol,  merchant,  for 
certain  improvements  in  building  the  walls  of  houses  and 
other  edifices. — Sealed  16th  September — 6  months  for  in- 
lolment. 

To  Isaac  Dodds,  of  Masbro,  and  William  Owen,  of  Ro- 
theram,  both  in  the  county  of  York,  civil  engineers,  for 
certain  improvements  applicable  to  railways^  and  in  the  con- 
struction and  manufacture  of  wheels,  engines,  and  ma- 
chinery to  be  used  thereon,  part  or  parts  of  which  are 
iqppHcable  to  other  engines,  and  which  wheels  without  a 
flange,  are  also  applicable  for  use  and  turnpike  roads. — 
Sealed  IGtk  September — 6  months  for  inrolment. 

To  Job  Taylor,  of  Pendleton,  near  Manchester,  joiner, 
for  certain  improvements  in  machinery  or  apparatus  for 

cutting  or  forming  ornamental  moukiings  ur  devices  in 
wood  and  other  materials. — Sealed  19th  September  —  6 
months  for  inrolment. 
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To  William  Newton,  of  Chancery-lane,  for  an  i:ii>  >roved 
midline  or  apparatus  £or  weigliing  various  kinds  of  articles 
or  goodly  being  a  oommonication* — Sealed  19th  September 
—6  numtht  for  inrolment. 

To  John  Wertheimcr,  of  West-street,  Finsbury-circus, 
printer,  for  improvements  in  producing  onianiental  raiser! 
surfiwea  on  paper^  being  a  communication. — Sealed  Idth 
September--^  months  for  inxolment. 

■  To  Thomas  Todd,  of  the  borough  of  Kingston-upon- 
Hull,  gentleman,  for  improvements  in  propelling  vessels. 
^Sealed  19th  Septembeis^  months  for  inrolment. 

To  Henry  Needham  Scrope  Shrapnell,  cf  Oosport,  hi 
the  counij  of  Hants,  gentleman,  for  improvements  in  cork- 
screws.— Sealed  26th  September — 6  moiitlis  for  iiirolnient. 

To  Samuel  Wilks,-  of  Darleston,  Stafford,  iron  founder, 
for  improvements  in  boxes  and  {uns,  or  screws  ibr  vices  snd 
presses. — Sealed  26th  September — 6  months  for  inrohnent. 

To  William  Henry  Hornby  and  William  Kenworthy, 
both  of  Blackburn,  Lsncaster,  manufacturers,  for  certain 
improvements  in  the  machinery  or  a^^ratus  for  sdzing 
and  otherwise  preparing  cotton  wool,  flax,  and  other  warps 
for  weaving. — Sealed  26th  September — 6  months  for  msol- 
ment. 


Digitized  by 


TUB 

JOURNAI.  AND  REPERTORY 

Of 

COHJOtKED  SERIES. 

No.  XCIII. 


To  Joseph  Jones,  of  Oldham,  in  the  count//  pdlutine  of 
Lancaster,  cotton  manuf  acturer ^  and  Thomas  Mbllo- 
D£W|  of  the  $ame  place,  meekame,far  eerUAn  improve^ 
*menU  ike  eanHrueiiam  of  power  loomst  and  m  ike 
manufaeime  of  certain  kinds  of  corded  fusHan  or  fa-- 
brie,  to  be  woven  in  diagonal  cords  from  cotton  wool, 
amd  oikerjibrwm  mmterials, — [Sealed  16th  June,  1884.] 

♦ 

Thb  nature  of  our  unj^Nnrements  coiwsto  in  the  adaption 
and  anangement  of  oertain  additional  parts  to  an  ordinary 

power  loom,  by  which  the  motion  of  the  hcddles  is  so  re- 
gulated and  governed,  that  the  cord  or  stripe,  to  be  pro- 
ducedy  on  the  &ce  of  acorded fustian  or  similar  &bnc»  shall 
assnme  a  dia^cmal  direetion  across  the  piece,  instead  of 

furiiiiug  lines  parallel  to  the  selvage,  as  ill  corded  fuStiana 
of  the  ordinary  construction. 

VOL.  XT,  I 
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Plate  VIo  fig.  represents  a  front  view ;  fig.  2,  a  back 
view;  and  fig.  3,  an  end  ^ew  of  a  power  loom,  to  whicb 

our  imprCh'cments  arc  applied ;  and  the  remaining  figures 
represent  detached  parts  of  the  machinery  or  apparatus^ 
which  nfill  be  hereafter  referred  to. 

In  figs.  1  and  2,  a,  represents  the  fast  and  loose  pullies 
through  wliich  the  motion  is  given  to  the  loiom  ;  B,  in  fig.  1 , 
and  3,  is  the  cloth  beam,  and  c,  the  warp  beam ;  and  the 
general  arrangement  of  the  greater  part  of  the  loom  is  simi- 
lar to  ordinaiy  looms,  and  well  known  to  persons  convert 
sant  with  this  description  of  machinery. 

In  loo!ns  for  wea\  incr  cord 'd  fustians  and  similar  fabrics, 
the  nature,  size,  and  proportion  of  the  cord  to  be  manu- 
factured, mainly  depends  on  the  arrangement  and  action  of 
the  heddles  which  govern  the  position  of  tlie  warp  direads; 
and  the  size  of  cord  to  he  iiKinufactured  is  dependent  on 
the  amount  of  threads  or  end^  which  are  elevated  or  de- 
pressed in  the  shed  or  opening  in  the  warp,  through  which 
the  shuttle  passes.  This  shed  or  opening,  or,  in  other 
words,  the  action  or  working  of  tlie  heddles,  waich  govern 
the  position  of  the  warp,  has  generally  been  effected  by 
wipers  or  tappets  placed  on  a  shaft,  driven  according  to  the 
judgment  of  the  mechanic  constructing  the  loom,  tern  the 
most  convenient  movement  in  the  loom.  The  rotation  of 
tliese  tappets  or  wipers  elevates  or  depresses  a  certaia 
amount  of  the  warp,  according  to  the  style  and  nature  of 
the  cord  to  be  produced,  and  it  is  in  the  adaptation  and 
arrangement  of  certain  parts  of  machinery  for  producing  a 
similar  effect  on  the  heddles,  for  the  purpose  of  weaving 
diaijonal  cords,  that  our  improvements  in  the  construction 
of  power  looms  consist. 

The  amount  of  warp  threads  or  ends  elevated  or  de- 
pressed, to  form  the  skud  or  opening  through  which  the 
shuttle  has  to  pass,  may  be  varied  according  to  the  number 


Digitized  by 


Jotiei  %  MeUodew%f6r  Impis*  m  Power  Loams,  Sfc,  151 

of  wipm  or  tappets  placed  in  the  revolving  shaft  of  an  or-  ' 
dinary  loom ;  but  it  is  obvious  that  the  amount  o^Variations 

in  which  the  warp  may  ba  placed,  inu^L  depend  and  be  lim- 
ited to  one  single  revolutioH  of  tlie  sliaft  on  which  the  wi- 
pers or  tappets  are  placed^  and  this  limitation  it  is  the  object 
of  our  inventioii  to  obviate. 

We  shall  now  proceed  to  describe  the  nature  of  our  in- 
vention with  reference  to  the  annexed  drawings,  and  shew 
bow  we  are  enabled  to  vary  the  position  of  the  warp  to  a 
greater  extenti  in  forming  the  shred^  and  thereby  produce 
the  diagonal  cords  in  the  fostians  or  similar  ftbric*  to  be 
manufactured. 

In  looms  of  our  improved  construction,  or  in  such  as  our 
improremeats  are  applied  to,  the  rotary  shaft  or  the  wi« 
pers  or  tappets  which  govern  the  position  of  the  heddles, 
is  entirely  dtmc  away  ^vitll,  and  instead  of  the  train  of 
gearing  wliich  conveys  motion  from  the  driving  shaft  to  the 
tappets*  the  driving  shaft  d,  (as  seen  in  fig.  2)  is  provided 
with  a  spur  wheel  which  conveys  motion  tbrougb  the 
carrier  wheel  rf^  to  the  spur  wheel  d^^  which  is  thereby 
caused  to  revolve  once  for  every  rotation  of  Uic  driving  shaft 
j>,  or  stroke  of  the  lay  or  slay,  which  is  effected  by  a  crank 
in  tba  ardinazy  manner.  On  the  axis  of  this  last  spur 
wheel  is  placed  an  excentric  or  scroll  plate  cf ^  the  form 
of  which  is  best  seen  at  fig.  3.  Thiis  plate  carries  the  small 
pulley  or  roUer  d^,  which  is  connected  with  the  lever  £*  so 
that  every  rotation  of  tbe  plate  d\  vibrates  the  lever  on 
its  fblcnim  at  e,  which  vibration  is  conveyed  to  a  simflar 
lever  f,  throuijh  the  connecting  bars  J\J\  and  small  Icvur/'; 
and  by  tracing  the  motion  of  these  parts  it  will  be  seen  that 
the  two  levers  e*  and  p*  are  thus  caused  to  vibrate  in  oppo- 
«te  directions,  once  for  every  revolution  of  the  plate  ^* 

From  the  driving  shaft  D,  motion  is  conveyed  to  the  per- 
pendicular shaft  o,  by  means  of  bevel  gearing,  as  best  seen 
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at  figs.  2  and  S ;  and  at      upper  extremity  of  this  afaaft  o, 

is  placed  a  horizontal  scroll,  the  rotaiiou  ui  which  elevates 
tke  small  lever      (see  H^,  2,)  at  every  revolution,  aiid 
therein  gathen  a  certain  amount  ol  teeth  in  tho'  ratdiet 
.  wheel H,  by  theeatdior  dog,  as  leprotentedtn  drawing; 
aiul  the  ratchet  wheel  H,  is  thereby  forced  forward  a  certain 
amount  of  its  revoiutiouj  at  every  revolution  of  the  shall  a« 
The  letters  Ay  A,  represent  an  endless  chain  of  pecnliar  con* 
stmetion,  (as  will  be  best  seen  in  the  separate  fig.  6)  whldi 
passes  o.cr  an  octafroiial  drum,  ])laced  oi)  the  same  centre 
or  shaft  as  the  rachet  h.    This  chain  also  passes  over  the 
guide  pullies  ^k,  ^k,  and  the  speed  of  the  rachet  H,  is  so  ai^ 
ranged,  that  eveiy  revoludon  of  the  shaft  o,  moves  the 
wheel  H,  one-eighth  of  a  revolution,  and  thereby  carries 
the  endless  chain  /t,  //,  forward  one  link  or  plate,  which 
link  or  plate  is  made  to  correspond  with  the  fiiees  of  the 
octagonal  drum  on  the  shaft  of  the  wheel  h,  the  fbnn  of 
which  is  shewn  at  fig.  7.  From  the  shaft  o,  motkm  is  ooa^ 
veyed  to  a  biiuill  horizontal  shaft  i,  best  seen  at  fig.  8,  on 
which  are  placed  two  tappets  or  wipers,  the  form  of  which 
is  best  seen  at  fig.  5,  so  that  ewry  revolution  of  the  hori- 
zontal shaft  I,  traverses  the  part  k,  bade  and  fiortih  alter* 
nately,  in  the  direction  of  the  two  airows,  seen  at  fig.  2 ; 
and  this  motion  is  imparted  to  one  part  of  the  chain  k, 
which  passes  in  the  direction  shewn  at  fig«  12 ;  and  the  con- 
struction of  this  part  of  our  invention  is  seen  separately  in 
plan,  on  an  enlarged  scale,  at  fig.  4.    In  this  figure  i,  f,  i, 
t,  i,  i,  f,  represents  a  series  of  small  horizontal  rods,  which 
are  arranged  to  correspond  with  the  number  of  heddles 
required  for  weaving  the  diagonal  cords;  and  the  traverse 
of  the  part  K,  being  made  to  correspond  with  tlie  uniform 
movement  of  the  chain  h,  h,  either  one  or  more  oi  these 
horizontal  pieces  I,  $ ,  are  forced  forward  at  each  traverse, 
according  to  the  spaces  or  blanks  placed  in  that  link  of  the 
chain  which  is  then  presented  opposite  the  pai  t 
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L,  Lf  figs.  1,  and  2t  represent  the  usual  levers  to  wbich 

the  various  lieddles  are  suspen:lcd,  the  opposite  extremity 
of  which  is  fastened  hy  the  bands  I,  I,  to  corresponding 
Imn  beneath  the  loomst^  m  the  usual  manner;  but  at  the 
position  at  which  the  bands  I,  would  mtenect  the  levers 
p,  and  E,  (the  vibrating  motion  of  which  has  been  already 
described)  there  is  attached  to  each  band  /,  /,  the  mc- 
talHc  hooked  pieces,  marked  m,  m,  figs.  1,  and  which  is 
ather  forced  on  to  the  lever  by  the  action  of  one  of  the 
small  rods  t,  or  carried  under  the  lever  by  the  tension  of 
the  baud  to  which  it  is  attached,  or  by  a  small  sprin^^ 
arranged  ibr  that  purpose.  Thus  the  vibrating  action  of 
the  levers  f,  and  b>  either  elevate  or  depress  a  certain 
number  of  the  heddles,  according  to  the  diagonal  required 

in  the  curded  fusLiau  or  iiibric  tu  be  woven ;  and  the 
amount  of  changes  or  variations  of  the  various  heddles  is 
only  limited  by  the  number  of  links  ox  plates  of  which  the 
chain  k,kjm  cooatiucted  or  composed,  instead  of  being 
limited  to  the  single  revolution  of  the  shaft  which  carries 
the  wipers  or  tappets  in  the  ordinary  construction  uf  looms 
wwk  of  thb  nature* 

Having  deaonbed  ihe  nature  of  our  improvements  in  the 
construction  of  power  looms,  and  in  the  manu&cture  of 

certain  kinds  of  corded  fustians  or  fabrics  to  be  woven  in 
Hiagniml  cords,  together  with  the  maimer  in  which  tlie 
same  is  to  be  performed  and  carried  into  effect, — ^we  hereby 
declare,  that  we  daim  the  arrangement  and  adaptation,  as 
hereinbefore  described,  of  an  endless  cliain  of  plates  or 
Imks,  so  constructed  as  to  govern  the  position  of  the  hed- 
dlea  £ar  the  puipose  of  weaving  diagonal  cords;  but  we  do 
not  otherwise  claim  any  separate  parts  of  the  loom  or  ma« 
chinery  wliich  we  have  mentioned, — we  have  referred  to 
them  merely  to  shew  our  invention  as  used,  applied,  and 
adapted  to  and  with  the  looms  now  in  common  use. 
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It  will  ako  be  seen,  from  the  pfeceding  description,  that 

the  nature  and  position  or  angle  at  which  the  diagonal 
cords  are  placed  on  the  iace  of  the  fustians,  or  similar  fa- 
brics, manufiictured  from  fibrous  materials,  and  leqniring 
to  be  afterwards  cat,  so  as  to  laise  a  pQe  thereon,  depends 
on  the  construction  and  arrangement  of  the  chain  A,  h,  as 
already  described. 

The  eifect  produced  in  cords  woven  with  an  endless 
chain  A,  A,  as  hereinbefore  describedi  is,  that  a  greatar 
number  of  picks  or  shoots  of  weft  can  be  thrown  before 
the  chain  presents  the  link  which  c  ommenced  the  opera- 
tion, and  thereby  produces  a  diagonal  cord,  tlie  race  of 
which  may  be  afterwards  cut,  or  opened  and  finished  as 
other  corded  goods  now  are,  the  races  of  which  rnn  pa- 
rallel  to  the  selvage :  and  having  effected,  by  the  means 
hereinbefore  described,  the  weaving  of  diagonal  cords,  which 
mi^  subsequently  be  cut  or  opened, — ^we  therefcse  also 
daim,  as  our  inyention,  the  manufaeture  of  corded  ftudans 
or  fabrics,  woven  in  diagonal  cords  iVoiu  cotton  \^  ot>l  aud 
other  fibrous  materials,  which  will  admit  of  being  so  cut 
and  finished. — [InroUed  im  the  InroUmetU  OJiee,  Decem- 
ber, 1834.] 

Specification  drawn  by  Mr.  Nicholson. 


To  Joseph  Da  vies,  of  Nelson-square,  in  the  county  of 
Surrey,  gentleman,  for  his  invention  of  a  composUiom 
for  protecting  waodJromflame.^Seeled  13th  August^ 
1888,] 

My  inyention  is  a  composition  of  the  substances  hereinafter 
meniiuned,  combined  with  glue  or  size,  or  other  animal 
gelatinous  matter  in  manner  hereinafter  stated.    The  sttb<* 
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stances  used  are  slate,  slate  diist»  stones,  Muid|  clay,  and 
esrtli;  any  of  these  substanees  may  be  used  separately,  or 
any  or  all  of  them  may  be  used  together.    All  articles 

made  and  consisting  of  any  of  these  substances,  such  as 
earthenware  or  bricks,  may  be  used,  but  I  prefer  slate  or 
slate  dust;  and  when  I  use  clay  or  earth,  I  mix  sand  or 
flkte  dust  with  it,  as  I  find  a  composition  binds  better 

when  so  mixed. 

Before  using  any  of  tlie  above  substances  which  arc  not 
already  in  a  state  of  powder,  I  reduce  them  to  powder  by 
grinding  in  a  mill,  or  otherwise.  I  boil  the  substance  or 
substances  with  the  glue  or  ^ize,  or  other  animal  gt  Uitinous 
matter,  in  a  boiler,  pot,  or  pan,  frequently  stirnng  the 
eomposition  until  the  whole  becomes  thoroughly  amalgap 
mated,  and  of  a  proper  consistency  for  use.  I  find  tiiat 
the  proportion  of  one-twentieth  of  the  gelatinous  matter 
to  the  quantity  of  the  substance  or  substances  used,  pro- 
duces the  best  and  most  efiectual  composition  $  but  an  in* 
&rior  composition  may  be  made  with  a  less  proportion  of 
gelatinous  matter. 

I  apply  my  composition  to  the  wood  with  a  trowel  or 
t>ther  suitable  instrument,  in  the  same  manner  as  common 
•tnoco  or  plaster,  in  such  thiclmess  as  may  be  deemed  ne- 
cessary:— in  ordinary  cases,  for  ceilings  and  floorings,  I 
make  it  from  half  an  inch  to  an  inch  in  tliickness,  and  thin- 
ner in  places  less  exposed  to  danger.  The  composition  may 
be  applied  immediately  in  the  state  in  which  it  is  taken 
from  the  boiler,  but  if  it  is  not  required  for  immediate  use, 
it  should  be  suffered  to  cuul  aiul  ih  y,  and  it  should  be  again 
reduced  to  powder,  by  grinding  or  otherwise,  before  it  is 
used;  it  is  then  to  be  mixed  with  water,  as  in  nuddng  com- 
mon mortar. 

I  do  not  claim  the  mode  of  applying  the  composition, 

but  I  claim  as  my  inventioa,  the  above-mentioned  compo- 
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sition,  formed  of  the  above-meuUoiicd  subsUuccsy  combined 
wiUi  glue  or  nsee,  oar  other  animal  gelatinous  matter,  in 
manner  hereinbelbre  mentioiied.-<-<[/iirioJ2eif  t«i  the  Rofk 

C/tapel  Qjfficc,  December,  18J8.] 


To  William  Lukyn,  of  Lower  Cowley  House,  near  the 
CUy  qf  Oxford,  dentist,  far  bis  invention  of  certain 
improvements  in  applying  and  attacking  artificial  and 

natural  teeth. — [Sealed  29ih  January,  ISJy.] 

My  invention  of  improvements  in  applying  and  attaching 
ardfioial  and  natural  teeth  oonsiats,  firstly,  in  adapting  a 
spring  or  spring-catch  to  hold  or  retain  artificial  or  natural 
teeth  in  their  required  situation  in  the  mouth  of  the  person 
u»\ng  such  teeth,  which  spring-catch  or  spring  is  adapted 
and  applied  either  to  the  artificial  tooth,  or  to  the  stump, 
or  fimg,  or  bone  remaining  in  tiie  jaw  of  the  person  using 
them,  or  to  the  metal  plate  or  frame  commonly  used  and 
applied  for  holding  or  carrying  such  teeth  ;  and  secondly, 
in  an  improved  spring,  fastening,  or  connection,  <Nr  method 
of  attaching  the  gold  plates,  or  hone  or  ivory  finme  of  arti- 
ficial teeth  of  the  upper  and  under  jaw  together.  And,  in 
order  that  my  inveiitiou  may  be  more  clearly  understood, 
I  ^vill  first  describe  the  ordinary  method  of  attaching  en- 
grafted or  pivoted  teeth  to  the  stump  in  tiie  jaw« 

Plate  y II.,  fig.  1,  represents  the  ordKnaiy  method  of 
attaching  such  teeth,  a,  is  tlie  fang  or  stump  remaining 
in  the  jaw-bone,  and  b,  is  the  artificial  tooth  to  be  applied. 
Now  in  this  method  a  gold  pivot  c,  is  used,  which  is  screwed 
or  otherwise  fiustened  into  the  tooth,  and  a  hole  d,  is  drilled 
in  the  stomp  remaining  in  the  jaw ;  a  small  quantity  of 
fine  silk  is  then  bound  luiaid  the  pivot  c,  which  is  forcibly 
pressed  or  driven  up  the  hole  d,  in  the  fang,  into  the  po- 
sition shewn  in  fig.  ^. 
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Tiie  inconTefiienoe  arising  from  this  mode  of  proceed-^ 

ing  is  very  great;  sometimes  considerable  pain  is  oc- 
casioned by  the  necessity  there  is  of  dnving  the  pivot  up 
the  bole  in  the  fang  with  sufficient  force  to  make  it  remain 
there;  and  it  will  be  fomid,  that  after  wearing  a  tooth, 
attiiched  ui  this  manner,  soiae  time,  the  hole  or  socket  in 
die  fang  will  become  enlarged,  and  the  tooth  will  drop  out. 
This  method  also  allows  disagreeable  secretions  to  collect 
and  become  a  source  of  annojance,  and  sometimes  the  &ng 
is  broken  during  the  operation  of  attacliing  or  pivoliug  the 
tooth* 

Now  the  object  of  mj  invention  is  to  prevent  these 
ineonveniflnoes;  and»  In  osder  to  effect  this,  I  attadi  the 

teeth  tP  the  fangs,  or  to  the  metal  plate,  or  bone  frame,  in 
such  a  manner  that  they  may  be  removed,  changed,  or 
deaaedf  and  be  again  returned  with  £Msilitj  to  their  pn^r 
position.  I  effect  this  object  by  means  of  springs  at 
spring-catches,  or  spring-fastenings,  as  befcwre  mentioned, 
which  may  be  either  fixed  to  the  stump,  the  tooth,  the 
metal  plate,  or  to  the  bone  isame,  as  will- be  readify  under- 
stood by  dentists.  -  - 

Fig.  3,  represents  the  simplest  form  of  one  of  the  spring 
fastenings  attached  to  an  artificial  tooth,  the  fang  or  part 
remaining  in  the  jaw,  and  the  tooth  being  shewn  separate. 
Fig.  4ff  shews  this  construction  and  application  of  spring- 
fitftening  with  the  tooth  attached  to  the  &ng. 

Fig.  5,  is  a  tooth  attached  to  the  fang  by  a  double  spring. 
Fig.  6,  represents  a  tooth  with  a  spring-catch  ^ed  to  it, 
winch,  when  passed  into  the  socket  in  the  fang,  prevents 
tiie  tooth  firom  being  removed  nntil  a  small  catch,  at  the 
lower  end  of  the  spring,  is  pushrd  back. 

Fig.  6,  shews  another  kind  of  spriDg-£u(tening.  In  this  the 
fang  and  tooth  are  shewn,  both  separate  and  in  connection ; 
and  although  the  spring  is  represented  as  being  attached 
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to  the  toothy  yet  it  maj  be  aj^lied  either  to  the  fiuig^  or  to 

a  metal  plate,  or  frame.  Fig.  7,  represents  a  tooth  attached 
to  a  gold  plate  by  a  single  spring,  similar  to  the  one  shewn 
in  figs.  S«  and  4^ 

It  will  be  seen,  m  this  instance,  the  spring  is  fixed  to  the 
gold  plate,  and  the  hoi©  or  socket  for  rec^viiig  the  spring 
is  made  in  the  tooth.  Fig.  8,  is  a  similar  mode  of  attach- 
ing a  tooth  to  a  gold  pUte»  Fig*  9,  is  also  a  mode  of 
attaching  a  tooth  bj  means  of  a  spring-catch.  In  this  in- 
stance the  spring  bears  against  a  small  gold  pin  whldi 
is  fixed  in  tlic  tooth,  and  passes  through  it,  as  seen  in 
figs.  9,  and  10. 

It  must  be  undentood«  that  in  figs*  7,  8,  9,  and  10,  the 
springs  are  permanently  fixed  by  soldering  to  the  gold 
plate  ;  Ijiit  ;is  they  may  be  accidently  brolven  ofT,  and  ^la 
such  an  accident  might  occur  at  some  distance  Irom  any 
dentist'sp  and  where  it  coidd  not  be  yezy  leadily  repauced, 
I  hare  invented  a  contrivance,  by  means  of  which  the 
wearer  himself  can  replace  a  i»pring,  should  any  become 
broken  or  injured. 

£1g«  11>  represents  a  section  of  a  tooth  attached  to  a 
gold  phte  by  a  spring-catch;  but  in  tJiis  instance  the 
spring-catch  may  be  removed  from  the  plate,  if  broken, 
and  be  replaced  by  another,  as  will  be  readily  understood 
by  reference  to  fig.  1^,  which  represents  the  difierent  parts 
detached,  ii  the  gold  plate#  having  a  socket  hf  foimed 
on  ito  nnder  side,  and  the  head  of  the  spring-cateh  c,  I  i  ug 
inserted  therein,  it  is  steadily  retained  in  its  proper  position 
by  a  small  pini  which  is  passed  through  the  socket  and 
head  of  the  spring-catch  fior  that  purpose* 

The  persons  wearing  these  teeth  may  be  supplied  with 
several  spring-catches  c,  so  that,  biiould  they  accidentally 
break  one,  the  broken  parts  may  be  removed  by  with- 
dmwiHg  the  ]^  that  is  passed  through  the  socket,  and 
a  firesh  spring  substituted  in  its  place. 
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This  method  of  attaching  or  connecting  the  pivot  to  the 

plate  or  frame,  may  be  applied  to  tlie  common  pivot,  as 
seen  in  fig.  13. 

In  order  that  the  second  part  of  my  inrention>  viz. 
the  method  of  attaching  the  frames  or  plates  of  the  upper 
and  under  jaw  together,  may  be  better  understood,  I  will 
first  explain  the  mode  usually  pursued  to  eiiect  tiiis 
object,  and  X  wiU  then  describe  my  improvement. 

In  the  ordinary  method,  the  frame  or  plate  on  the  upper 
and  lower  set  of  teeth,  are  connected  together  by  spiral  or 
helical  springs,  in  the  manner  shewn  in  fig.  14,  which  re* 
presents  the  jaw»  with  a  set  of  teeth  in  a  closed  position ; 
fig*  15,  shews  the  jaws  open* 

It  will  be  seen,  that  when  the  mouth  is  opened  the 
springs  become  straightened;  and  it  sometimes  happens 
when  the  wearer  opens  the  mouth  to  an  extraordinary  de- 
gree, the  springs  will  have  a  tendency  to  cdlapse  and  bend 
the  wrong  way,  (as  is  shewn  by  dots  in  the  drawing)  when 
the  mouth  is  being  closed  again, — and  the  set  of  teeth  will 
be  forced  out  of  their  proper  position. 

Now,  I  remedy  this  and  oth^  inconveniences  that  may 
arise  from  the  use  of  these  springs,  by  attaching  the  upper 
and  under  jaw  toc^ether  by  means  of  nearly  (jiiiescent  spiral 
or  helical  springs,  which  are  attached  to  the  jaw  or  bone 
frame  by  connecting  pieces  or  small  levers. 

FSg.  16,  represents  this  mediod  of  eonneeting  the  jaws, 
the  mouth  being  closed;  and  fig.  17,  represents  tiio  same 
when  the  mouth  is  open,  a,  a,  are  the  connecting  pieces 
or  levera  lefianed  to,  which  I  prefer  to  be  made  of  aslightly 
undalatiiig  curved  finm,  aa  seen  in  the  drawing;  the  mil- 
der connecting  piece  or  lever  is  kept  in  its  position  by  a 
small  staple  6,  or  by  means  of  two  pins,  studs,  or  stops. 
The  connecting  pieces  or  levera  a,  a,  are  attached  to  the 
hone  or  metal  frame,  in  any  convenient  or  prcq^  way,  aa 
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win  be  well  understood  by  dentists;  or  they  may  be 

attached  to  tlic  guiu  by  any  of  my  springs,  spring^iatches, 
or  spring-fastenings,  before  described, —  their  other  ends 
being  attached  to  the  spiral  or  helical  spring. 

Tn  this  adaptation  of  spiral  or  helical  s|)Tings  to  connect 
the  upper  ami  under  jaw  together,  it  will  be  seen  that  the 
spring  itself  moves  but  very  slightly,  the  motion  of  the 
lower  jaw  being  transferred  to  the  upper  connecting  jnece 
or  lever  a,  which  turns  upon  the  pivot  e« 

Having  now  descilbed  my  invention,  I  wish  it  to  be 
understood,  tiiat  1  do  not  claim  any  of  the  parts  that  have 
been  be&re  known  and  in  use  for  appljring  or  attaching 
teethy  nor  do  I  confine  myself  to  the  metsk  or  substances 
of  which  the  springs  or  frames  may  be  composed ;  but  I 
claim,  as  the  invention  secured  to  me  by  the  hereiube^Dro 
in  part  recited  letters  patent,  firstly,  the  application,  adap- 
tation, and  use  of  springs,  or  spiing-catehes,  or  spiing- 
fastenings,  to  attach  or  connect  artificial  or  natural  teeth 
to  the  fang  or  stump,  or  to  a  metal  or  bone  frame,  as  above 
described;  and  also  the  method  of  attaching  the  said 
apxingSy  or  si^nng-catches,  or  qpring-lurtenings,  and  also 
the  common  pivot,  to  the  metal  firame;  as  described  in  figs; 
11,  12,  and  13,  by  means  of  which  the  said  springs,  or 
spring-catches,  or  pivots,  or  parts  thereof  may,  with&cility, 
be  removed  and  replaced  by  the  wearer  with  new  ones 
should  tiiey  beetmie  broken;  and  secondly,  I  claim  tiie 
method,  hereinbefore  described  and  set  forth,  of  attaching 
or  connecting  the  frames  or  plates  of  the  upper  and  lower 
jaw  together,  by  means  of  the  connecting  pieces  or  levels 
a,  41,  in  conjunction  with  the  sfurings  cf,  tL-^InroiM  tn 
the  Rolls  Chapel  Office,  July  1839.] 

*  BpedficstioD  diawn  by  If  €Mn.  Newton  and  Beny/ 
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To  Tuoif  AS  RoBKRT  Sewbli.,  ofCarriHgioH,  in  ike  eounip 
of  Nottingham^  lace  mamtfaeiurerjfor  kU  inveniiom  of 

certain  improvements  in  manu/acturing  white  kud*-^ 
[Sealed  14tk  July,  1838.] 

Mt  mventicm  of  improvements  in  manufiustuiing  wlnte 

lead  consists  in  the  four  following  particulars : — first,  a 
peculiar  mode  of  manufacturing  an  oxide  of  lead,  wliich 
will  be  found  more  suitable  for  conversion  into  white  lead 
than  those  oxides  known  in  oommexve  under  the  names  of 
litharge  and  massicot ;  second,  the  production  of  a  superior 
quality  of  white  lead,  into  the  composition  of  which  a 
larger  proportion  of  metallic  lead,  or  a  smaller  proporticm 
of  carbonic  add  enters,  than  into  an  equal  weight  of 
carbonate  of  lead  produced  by  the  ordinary  modes  of 
precipitation ;  third,  the  employment  of  carbonic  acid 
obtained  in  a  state  which  is  better  adapted  to  the  manu- 
facture of  v^te  lead  than  that  evolved  in  the  combustion 
of  charcoal,  or  other  carbonaceous  matters  in  atmospheric 
air ;  and  fourtli,  a  superior  mode  of  operating  in  order  to 
abstract  from  the  white  lead  the  matters  with  which  it  may 
be  in  a  state  of  mixture  at  the  time  of  its  production. 

The  mode  in  which  I  manufiicture  the  oxide  of  lead, 
fonning  the  first  head  of  my  invention,  is  this : — I  take  tl  e 
partially  oxidized  lead,  obtained  in  the  ordinary  mode  of 
making  red  lead,  at  that  point  of  the  process  which  im- 
mediately precedes  its  introduction  into  the  oven  to  be 
converted  into  red  lead.  1  his  preparation  I  have  found  to 
consist  of  a  portion  of  metallic  lead,  protoxide  of  lead, 
and  some  red  lead«  I  place  these  materials  in  an  oven 
similarly  constructed  to  those  usually  employed  in  the 
]n;inufactu.iiiig  red  lead  ;  in  wliich  oven,  or  other  converaent 
receptacle,  I  submit  it  to  a  moderately  red  heat  for  about 
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three  or  four  hours.  During  this  time  it  must  be  fre- 
quently stirred  wiih  an  iron  rakr,  or  otlicr  suitaUle  aj-pa- 
ratus,  ill  order  to  expose  all  the  parts  equally  to  the  action 
of  the  heat  This  prooen  of  headng,  owing  to  the  high 
ten)]K  rature,  instead  of  converting  the  materials  into  red 
k  ad,  decomposes  all  the  particles  of  the  red  lead,  oxidises 
the  metallic  lead,  and  brings  the  whole  to  the  state  of 
protoxide  of  lead,  which  is  the  substance  required.  Whilst 
the  protoxide  is  in  this  h^hly  heated  state,  it  is  to  be 
expeditiously  removed  from  the  oven  into  a  vessel,  and 
closed  up  from  the  action  of  the  atmosphere  until  coldj 
when  it  has  become  lit  for  use. 

I  have  now  two  modes  of  effecting  the  second  head  of  my 
invention,  either  of  which  I  can  employ.  One  of  these 
modes  is,  by  precipitating  the  white  lead  from  solutions  of 
oxide  of  lead,  by  means  of  alkali  or  alkalies,  in  combination 
with  proper  portions  of  carbonic  acid :  the  other  is  by  pre- 
eipitadng  white  lead  from  solutions  of  oxide  of  lead,  by 
means  of  carbonic  acid,  obtained  in  manner  hereinafter  to 
be  described,  under  the  third  head  of  my  invention. 

In  order  to  precipitate  white  lead  by  the  first  mentioned 
method,  I  take  a  quantity  of  protoxide  of  lead,  dissolTed 
either  in  dilute  nitric  or  acetic  acid,  which  solution  may  be 
either  iu  the  state  of  dinitrate,  trisnitratc,  chacctate,  or  tris- 
acetate  of  lead:  the  two  latter  I  prefer;  which  being  sub- 
stances well  known  to  chemists,  need  no  further  descriptioii. 
To  anyone  of  these  I  add  potash,  soda,  or  ammonia,  (which 
I  prefer  to  be  in  a  state  of  solution)  in  quantity  just  sulii- 
dent  to  neutralize  the  acid  of  the  solution  of  oxide,  and 
which  alkaline  materials  must  be  previously  in  combinatioii 
with  as  much  carbonic  acid  as  will  be  sufficient  to  convert 
the  oxide  of  lead  into  dicarbonate  of  lead ;  but  not  enough 
to  convert  that  oxide  into  carbonate  of  lead. 

To  ensure  a  similar  result  when  I  employ  the  carbonic 
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acid  in  the  state  described  under  the  third  head  of  iny  in- 
▼entioiif  I  pass  such  carbonic  add  through  a  mixture  of 
oxide  of  lead,  in  a  solution  of  acetic  acid,  or  acetate  of  lead» 
or  through  a  solution  of  diacetate  of  lead,  or  of  triascetate 
of  lead,  or  through  a  mixture  of  any  of  these  materials, — 
and  agitate  the  mixture  during  the  passage  of  the  gas,  but 
stop  the  siqiply  of  carbonic  acid  in  a  very  few  minutes  ai^r 
the  liquid  arrives  at  such  a  state  as  would  produce  an  acid 
reaction  upon  blue  litmus  paper,  when  dipped  into  it. 

Under  the  third  head  of  my  invention,  the  carbonic  acid 
which  I  employ,  may  be  obtained  from  either  of  the  five 
different  combinations  of  materials  about  to  be  described.— ' 
First,  one  part  of  charcoal,  coki  tUist,  or  any  otlicr  similar 
carbonaceous  matters,  with  about  seven  parts  of  sulphate 
of  lime,  well  ground,  and  intimately  mixed  together:— 
second,  ooie  part  of  charcoal,  or  coke*dost,  &c.,  with  about 
ten  parts  of  sulphate  of  li.uytrs,  wvW  i^round  and  mixed  as 
above  : — thud,  one  part  of  charcoal,  to.,  with  about  eight 
parts  of  sulphate  of  atrontia,  well  ground  and  mixed:— 
fourth,  three  parts  of  charcoal,  &c.,  with  about  fifty  ])arts 
of  carbonate  ol  iime,  and  one  hundred  and  twenty  parts  of 
sulphuret  of  lead,  well  ground  and  mixed. 

Either  of  the  above  combinations  of  materials  are  to  be 
placed  in  a  retort  ot.^tLe  same  construction  as  those  used 
for  distilling  coal  in  the  ordinary  production  of  illuminating 
gas.  The  retort  being  heated  to  a  bright  red  must  be 
continued  at  that  temperature  as  long  as  any  gas  can  be 
generated,  and  the  gas  conducted  into  an  hydraulic  main» 
kept  constantly  supplied  with  water,  and  thence  into  a  gas- 
liolder,  from  which  it  may  be  p  imped,  or  otherwise  forced 
thiou^  a  vessel  of  water,  and  brought  into  contact  with 
the  materials  about  to  be  converted  into  white  lead. 

The  fifth  mode  of  producing  carbonic  acid  gas  is,  by 
placing  charcoal,  or  coke,  or  other  similar  carbonaceous 
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matten^  broken  into  nnaU  pieces,  in  an  earthen  retort, 
and  when  heated  to  a  bright  red,  pasring  a  current  of  steam 

through  the  materials  iii  the  retort,  which  will  cause  the 
steam  to  be  decomposed,  and  carbonic  acid  gas  to  be  pro- 
duced, witb  small  portions  of  other  gases  not  injurious  to 
the  subsequent  operation  of  making  white  lead.  These 
gases  are  to  be  collected  in  a  gas-holder,  and  applied  iu  the 
maimer  before  described. 

The  impro?ed  mode  of  washing  white  lead,  which  forms 
the  fourth  head  of  my  invention,  is  effected  under  premat9f 
in  ail  apparatus  of  the  kind  represented  in  the  accompany- 
ing drawings. — (See  plate  VI.) 

White  lead  is  produced  in  various  ways^  but  most  fte« 
quently  in  a  state  of  admixture  with  adds  and  other  mat« 
ters,  which  it  is  necessary  to  remove  by  washing  in  water 
previously  to  the  white  lead  being  dried  and  prepared  for 
market  Uns  operatimi  of  washing  has  to  be  repeated 
several  times  in  large  volumes  of  water,  and  when  it  is 
desired  to  rtcover  iho  acids  and  other  matters  so  waslu  d 
away  from  the  lead,  the  very  great  quantity  of  water  which 
must  be  evaporated  in  concentrating  the  matters  oontained 
in  the  water  renders  the  operation  difficult  and  expensive. 
To  obviate  this  inconvenience,  I  perform  the  washing  of 
the  lead  mider  either  pneumatic  or  hydrostatic  pressure, 
by  which  means  I  am  enabled  to  cleanse  the  lead  effec- 
tually by  a  comparatively  small  quantity  of  water,  and  also 
to  save  much  of  the  time  usually  required  for  the  lead  to 
subside. 

Flate^  YL,  fig,  8,  represents,  in  transverse  section,  a 
strong  cast  iron  vessel  a,  a,  a,  lined  with  copper  to  prev^t 
the  white  lead  coming  in  contact  with  the  iron ;  and  b,  is 

a  strong  cover  to  be  placed  upon  it,  and  fastened  down  by 
screws ;  e,  being  the  receptacle  in  tiie  vessel  for  the  lead  to 
be  washed.         9,  is  a  similar  transverse  section  of  the 
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yoaael  with  the  lid  «ttMhed>  the  vessel  being>  in  this  in- 
stance, shewn  in  on  inirerted  position. 

Fig.  10,  is  a  longitudinal  section  of  the  vessel,  mounted 
in  a  strong  wooden  frame ;  and  1 1 ,  is  a  similar  section, 
ia  idudi  the  Tessel  is  seen  inverted^  as  it  would  be  while 
the  washing  process  was  going  on.  A  rebate  is  made  round 
the  vessel  at  e/,  rf,  for  the  reception  of  packing,  in  order  to 
render  the  vessel  tight  when  the  lid  is  fixed  upon  it.  A 
tkkk  plate  of  eopper  e,  e,  perfisrated  with  holesj  is  attached 
tothelid.  A  portion  of  this  plate  is  shewn,  both  in  plan  and 
vertical  section,  upon  an  enlargeds  cale,  at  figs.  12,  and  lii. 

It  will  be  perceived  that  the  holes  are  countersunk  at 
lliat  part  whieh  goes  next  the  cover»  and  that  such  counter- 
sinking  fofns  a  comniumcation  with  all  the  holes,  and  con- 
st it  utcs  a  shallow  passage  between  the  plate  and  the  cover. 
Copper  pipes  or  tubes  are  inserted  into  perforations 

tiuNNigh  the  oovwi  wliidi  pipes  oommnnicate  with  the  shal- 
low passage  behind  the  plate  e,  and  are  for  the  puipose  of 
carrying  off  the  water  likered  tiiroutrh  the  lioles  of  the 
plate  when  the  lead  is  under  the  operation  of  washing. 

The  vessel  is  supported  in  its  &ame  by  hollow  axles  gf 
and  k,  lined  with  copper.  The  axle  ^,  is  to  be  stopped 
by  a  plug  t,  when  the  apparatus  is  in  action.  The  axle  A, 
has  a  tube  passed  through  it  for  the  purpose  of  con- 
ducting a  cuiteot  of  water  £roaa  the  pipe  / ;  the  pipe  6 
and  tube  k,  being  conneoted  by  a  stuffing  box  and  at 
the  end  the  tube  there  is  a  bent  nozzb,  which  directs 
the  current  of  water. 

The  vessel  having  being  filled  with  the  white  lead»  and 
the  ltd  fixed  on,  as  diewn  in  fig.  10,  it  must  be  turned  over 
^to  the  position  represented  at  fig.  11,  which  may  be  demo 
hy  means  of  a  toothed  wheel  taking  into  a  pinion  turned 
hy  a  winch,  or  by  any  other  convenient  means. 

Water  being  now  passed  through  the  pipa  i,  by  niaaiis 
of  a  fiircepniBp,  will,  by  the  novxie    be  thrown  upon  the 
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top  of  tlie  white  lead  in  the  vessel)  and  be  forced  througi^ 
the  lead,  and  through  A  Bltexiag  niatendi  o^o^  on  the  &ee 
of  the  pkte  e ;  and  by  meam  of  the  holes  in  the  plate 
will  rush,  with  great  rapidity,  into  the  slialluvv  passage  he- 
hind,  and  be  discharged  by  the  pipes  J]J,f,  out  of  the 
Tomeh  This  current  of  water^  through  the  white  lead 
in  the  vessel,  must  be  continued  until  the  water  is  dis* 
charged  in  a  pure  state. 

The  whita  lead,  by  this  operation^  will  be  found  to  have 
been  compressed  into  a  compact  state  at  the  lower  part  of 
the  vessel,  it  is  now,  thereibre,  only  necessary  to  draw  oul 
the  plug,  and  to  discharge  such  portion  of  water  as  may 
remain  upon  the  lead.  The  vessel  is  then  to  be  turned 
over  into  its  former  position,  shewn  at  %.  10,  and  the  shall 
js,  brought  down  and  keyed  to  the  cover;  when,  aftor 
withdi  ;i\M'iig  the  holding  screws,  the  lid  may  be  raised  by 
turning  the  screw -box  which  will  cause  the  shaft  p,  to 
lift  the  lid  up  and  allow  the  white  lead  to  be  removed  firom 
the  vessel. 

I  would,  lastly,  observe  that  I  do  not  intend  to  confine 
myself  to  the  particular  form  or  construction  of  vessel  for 
washing*  described  above*  as  any  other  convenient  form  or 
construction  may  be  employed,  if  capable  of  washing  die 

white  lead  under  pne  umatic  or  hydrostatic  pressure. 

rolled  in  the  Holis  Cha^l  Office,  Jamtar^,  Ifiii^.J 
Specificatioii  dnnni  Xtj  M svn.  Kevrtoa  snd  Bsny. 


To  Wi  LLIAM  W^ATSON,  Junior,  of  Leeds ^  in  ike  county 
qf  Yorkf  mani^acturing  chemist,  for  certain  improvet 
ments  in  the  nutmifacture  of  materiah  used  in  the  dye* 
<^      ond  other  eoUmre, — [Sealed  8tb  KoTeniber» 
1838.] 

My  improvements*  in  the  manufiicture  of  matftriala  nsed  in 
the  dyeing  of  blue  and  other  colours*  conabt  in  certain 
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prooenes  of  prepwruig  indigo,  in  order  to  render  it  more 
i^pplicable  to  the  purposes  of  dyeing  wool,  cotton,  silk,  and 

other  simiiar  inaLtrials,  either  in  the  raw  or  iiiaiiufactured 
state ;  aud  also  in  adapting  such  materials  to  the  general 
denuAd  of  oommeroe  and  manufiictures  upon  a  large  scale. 

In  order  that  ihe  improvements  may  be  more  readily 
underistood,  I  dei'in  it  ncctj^sary  to  describe  one  ordinary 
manner  of  operating  upon  indigo,  to  improve  its  colour, 
and  make  it  more  available  for  the  purposes  of  dyeing, 
which  has  hitherto  been  as  follows:— the  indigo  is  ordi« 
narily  dissolved  in  sulphuric  acid,  and  by  filtering  the  solu- 
tion, which  has  been  previously  diluted  with  water,  the 
grooser  aifl  impure  parts  of  the  indigo  aire  sepaia.ted  fiom 
the  ftier ;  to  this  filtered  sohition  is  afterwards  added  some 
ndt  or  alkali,  wliich  precipitates  the  blue  colouring  matter 
in  combination  with  the  sulphuric  acid :  the  precipitate 
beii^  collected  upon  a  filter,  is  now  of  the  consistency  of 
paste,  and  known  in  commerce  as  "  extract  of  indigo.** 

Hie  excess  of  uncombined  acid  which  this  produce  con- 
tains, is  sometimes,  for  still  further  improvement  of  the 
colour,  and  also  for  the  convenience  of  dyers,  removed  by 
various  opentionsy  the  details  of  which  it  is  not  necessary 
here  to  pnnoe. 

Now  my  improvement  in  this  process, — and  in  order  lo 
ensure  the  complete  neutralization  of  the  acid,  thus  ren- 
daring  the  colour  more  beautiful  and  pure,  and  securing 
the  absence  of  all  ftee  unoombined  aeidy — as  follows 
I  employ  the  hydrate  of  alumina  in  the  manufacture  of 

extract  of  indigo,"  and  in  the  following  simple  manner : — 
when  the  indigo  has  been  dissolved  in*  nilphuiio  acid, 
passed  through  the  process  already  described,  and  the  un- 
combined acid  removed,  as  much  as  possible,  by  the  ordi- 
nary means,  I  add  to  it  hydrate  of  alumina  or  aUum,  and 
ammonia,  potash,  or  soda,  or  any  other  materials,  which. 
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hj  dieir  mutual  doeooipoiUkHi,  piodnoe  tiie  hjdxute  of 
akunina;  and,  after  mixing  liheae  ivdl  together,  I  place 

the  mixture  upon  a  filter,  and  allow  it  to  remain  until  the 
paste  is  oi  suiiiciciit  coiisisteucy  for  sale  or  use. 

Another  method  I  employ,  in  order  to  impra?e  the 
coloQr  and  qualify  of  indigo  to  be  uaed  finr  dyeing,  is  lime, 
or  orpiment  and  lime,  or  by  other  agents,  by  which  indigo 
may  be  dissolved  in  watery  such  as  potash,  soda,  or  am- 
monia, fin-woadj  8^ ;  and  when  such  solution  ia  made,  it 
is  allowed  to  remain  at  real  until  the  ineoluble  part  of  the 
indigo,  and  materiab  wployed,  hate  subsided;  I  then 
diaw  off  the  clear  liquor,  and,  by  oxposing-  it  to  the  action 
of  the  atmosphere,  the  blue  colouring  matter  of  the  ixkdigo 
ia  precipitated,  whieh  precipitate  ia  to  be  colleeted  upon  a 
^ter,  mixed  with  diluted  sulphuric,  or  muriatic,  or  any 
other  acid,  wa^-licd  with  water,  and  lastly  dried  ;  by  which 
refinii^  process  X  produce  a  beautiful  and  very  pure 
indigo. 

And  also  £at  a  still  farther  improvement  of  the  colour 

of  indigo,  and  for  the  more  convenient  use  of  it,  I  take 
indigo,  refined  by  the  process  just  described,  and  dissolve 
it  in  concentiated  sulphuric  add,  and  this  solution  of  ze* 
fined  or  purified  indigo,  in  sulphuric  add,  I  call  Uqmd  es*^ 
tract  of  indigo. 

Lastly,  I  desire  it  to  be  understood,  that  I  do  not  intend 
to  daim  such  common  or  known  processes  as  have  been 
above  alluded  to,  but  the  adaptation  of  such  process  or 
processes,  upon  a  huge  scale,  for  the  purpose  of  ccxnmmt^ 
and  nianuiactures,  and  applying  the  product  to  the  pur- 
poses of  dyeing ;  and  also  the  manufacture  and  application 
of  liquid  extract  of  indigo  to  the  puipoaea  of  dyeing  wool, 
woollen  cloths,  silk,  cotUm,  or  other  goods,  or  materials.^ 
llm  olied  in  the  Rolk  Chapel  Office,  May,  l^SQJ 
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iTo  WfLLiAM  Watson,  Junior,  of  Leeds,  in  the  county  of 
Yoric,  maniifacturing  chemist^  for  an  inrenfion  of  cer-* 
iaim  iMfiroMmMlf  In  ike  wunmfaetmre  Ugmdammamia, 
by  which  the  wme  may  he  made  appUeMe  to  the  pur^ 

poses  of  dyeing,  scourhi^,  and  oilier  manufactui^ing 
praces*e**--lSeaXed  ^th  November, 

Mr  impfwcmenls,  in  the  mamifiMStiire  of  liquid  ammonia,  by 

which  tlie  same  may  be  nuidc  applicable  to  the  purposivs  of 
dyeing,  scouring,  and  other  manufacturing  processes,  coii- 
aist  in  a  mora  economical  method  of  manu£EM:turingit  $  but 
although  I  do  not  profeaa  to  make  a  pnre  aolntion  of  am<- 
monia,  I  do  make  it  pure  enough  for  the  purposes  of  dye- 
ing, scouring,  and  other  manufacturing  processes:  and 
again^  although  it  is  impure,  it  is  entirely  and  distinctly  a 
difibocent  thing  firom  the  impure  solutions  before  used,  and 
whksh  are  commoiily  called  ammonia  liquor,  or  gas  liquor, 
or  gas  water;  and  also  from  such  partially  puiiiied  solu- 
tions of  ammonia  as  are  made  from  these  £or  the  purpose 
of  making  cudbear  or  aichill,  which,  howerer  applicable  to 
aueh  purposes,  have  not  hitherto  been  used  in  the  processes 
of  dyeing  and  scouring:  but,  in  order  to  specify  distincily 
the  process  or  method  which  I  have  invented  fouc  the  ma- 
nufrctoie  of  hquid  ammonia,  or  what  is  commonly  called 
ammonia,  at  may  be  needful  to  state  that  the  impure  sdlu- 
tioiis  of  ammonia  are  obtained  from  the  distillation  of  bones 
and  other  animal  matter ;  and  also  from  coal,  in  the  making 
of  coal  gas )  but  in  this  state  it  is  connected  with  so  many 
other  substances,  sndi  as  oil,  tar,  carbonic  add,  Sec,  as  to 
render  it  quite  inapplicable  to  any  useful  purpose. 

In  order,  therefore,  to  separate  the  ammonia  from  it:^ 
impurities,  it  has  hitherto  generally  been  the  practice  to 
combine  it  with  sulphuric  or  muriatic  add,  ufhich,  by  eva^ 
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pofatioiiy  pfoduces  ike  salts  of  sulpliate,  or  muriate  of 
ammoiiia;  and  these  salts  are  still  Ibrther  purified  by 

exposurfe  to  heat,  or  by  re-crystallization. 

The  impurities  being  thus  removed,  the  aiumoniacal  salt 
is  put  into  a  xetort  or  boiler»  along  ivith  £mh  slacked  iime^ 
and  item  tJiis  mixture  is  expelled  a  gaseous  ammonia, 
which  being  passed  into  water  is  absorbed,  aiid  forms  the 
liquid  ammonia. 

In  this  prooessi  which  I  have  invented,  I  manu&eture 
the  liquid  ammonia  from  gas  water,  and  I  di^ense  entirely 
with  the  use  of  sulphuric  or  muriatic  acid,  and  of  course 
with  the  evaporation  and  crystallisation.  I  make  it  in 
the  following  manner  ^^the  gas  liquor^  or  gas  wat^,  eol« 
lected  at  coal  gas  worics»  I  put  into  a  retort»  or  any  other 
suitable  vessel,  along  with  fresh  slacked  lime,  the  quantity 
of  which  is  to  be  determined  bj  the  quality  of  the  water, 
and»  by  the  application  of  heat»  a  tolerably  pure  ammonia- 
csl  gas  is  diseng^fedy  whidk,  beingpasaed  into  water,  jfoxms 
a  soluti<m  of  anmionia. 

When  this  dislillation  has  been  carried  so  far,  that  a 
considerable  portion  of  steam,  or  the  vapour  of  water,  pro- 
ceeds £x»m  the  retort  along  with  the  ammonia,  the  ammo- 
niacal  solution,  ahready  formed,  is  to  be  remoTed, — ^this  I 
call  the  first  portion  ;  and  what  is  collected  afterwards  by 
a  contmuation  of  the  process,  I  call  the  second  portion ; 
and,  being  very  impure,  it  is  put  back  into  the  retort  with 
the  next  charge  of  gas  water. 

The  first  portion  must  be  again  submitted  to  distillation, 
with  or  without  a  small  quantity  of  lime,  and  the  same 
precaution  must  be  observed  as  before,  that  is,  so  kmg  as 
the  principal  part  of  what  proceeds  firom  the  retort  or 
boiler  is  ammoniacal  gas,  it  must  be  passed  into  water; 
and  when  this  ceases  to  be  the  case,  as  by  couliuuing  the 
heat,  the  water  as  well  as  the  ammonia  will  evaporate, 
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wludi  may  be  known  by  the  pipes  or  wonn  that  are  con- 
nected with  the  retort,  and  through  whidi  the  steam  passes, 

becomino^  heated  by  the  cuudt  iv>atiou  of  it,— the  solution 
of  ammonia,  already  formed,  must  be  removed  ; — this  may 
be  called  the  first  portion  of  the  isiecond  distiUatton.  The 
process  may  be  continued  dien  nntil  all,  or  nearly  all  of 
the  ammonia  is  distilled;  tliis  second  portiou  is  to  be 
returned  as  before  to  tlie  retort. 

The  first  portion  of  this  second  disdllation  is  a  solution 
of  ammonia,  sufficiently  pure  for  common  purposes ;  but 
it  may  be  still  further  purified  by  distilling  it  a  third  time 

,»  in  the  same  manner  as  before,  preserving  for  use  or  sale 

tbat  portion  only  which  is  made  by  ike  absorption  of  the 
ammoniacal  gas  (or  what  is  principally  ammoniacal  gas)  in 
water,  and  returning  to  the  retort  the  latter  portions  of 
the  process,  which  consist  of  ammonia  and  water  that  has 
been  distilled  irom  tke  retort,  and  brought  along  with 

I  tiiem  a  conaderable  quantity  of  impurities.— [/»roi2?il  tit* 

the  RoUs  Cltapel  Office,  May,  1839.] 


To  Fauquet  Delafur,  Fils,  late  of  Derille,  near  Roven, 
in  the  kingdom  of  France,  bnt  now  of  Manchester ,  in 
tke  county  of  Laneaeter,  caUco  printer,  for  certain 
vmprotemente  in  the  process  of  printing,  or  otherwise 
applying  and  fxing  the  cidouitng  matter  of  madder 
vpon  cotton,  silk,  linen,  and  other  fabrics,  without 
dyeing;  and  producing,  by  these  means,  permanent 
eoAwrf.— [Sealed  fSStsA  November,  1688.] 

My  improvements  in  the  process  of  printing,  or  otherwise 
applying  and  fixing  the  colouring  matter  of  madder  upon 
cotton,  flilk,  linen,  and  other  fabrioi,.without  dyeing,  and 
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|ffoduciug«  by  these  means,  permaneat  colours^  cosmilm 
tbe  applkatum  of  extract  of  madder  and  its  varioiw  modi* 
ficationi  to  piodvee  a  fiwt  red  upon  imdi  fidvioiy  and  ttuzed 

fabrics,  made  of  all  or  aiiy  of  the  said  substancea. 

The  process  for  producing  a  fast  red  is  partly  chemical^ 
and  partly  mechanical,  and  is  as  follows : — the  extract  of 
madder  lequirea  to  be  disaolved  or  mixed  some 
Tent  or  liquid. 

After  tr^'ing-  various  soK  inU  and  lit^uids,  I  have  found 
volatile  alkali  ox  ammonia  to  be  the  best.  Although  various 
other  adventa  may  be  employedi  Taiiona  eslancta  of  madder 
will  produce  a  red|  but  the  one  which  I  have  Ibund  the 
best,  is  coloi  iiie. 

X  now  proceed  to  specify  the  mode  of  mixing  the  colour 
for  printing*  I  take  one  part  extract  of  madder  and  an 
equal  weight  of  ammonia,  and  allow  them  to  remain  in  a 
close  vessel  for  twelve  hours ;  but  the  proportions  of  the 
substances  and  the  time  may  be  varied  as  experience  will 
direct.-— I  only  atate  the  mode  I  have  found  beat. 

The  mixture  of  extract  and  ammonia  ia  then  ground 
upon  a  stone  or  slab  of  marble,  similar  to  that  used  by 
mixers  of  oil  colours  ;  and,  during  this  operation,  the  thick* 
ening  necessary  for  the  printing  of  the  colour  by  qrlinder 
or  block,  ahould  be  added,  and  the  grinding  continued 
until  the  whole  ia  thoroughly  mixed.  The  thickening 
may  be  any  of  the  various  substances  employed  in  colour 
making  for  printing,  hut  I  prefer  gum  serregal,  or  traga- 
canth  \  the  qiumtitj  of  thickening  depends  upon  the  design* 
In  the  same  way  the  quantity  of  the  solution  of  extract  of 
madder  depends  upon  the  shade  of  red  or  pink  required. 
I  have  used  from  four  ounces  to  sixteen  ounces  per  gallon; 
of  course,  other  modes  oi  combinii^  the  colouring  matter 
with  the  thickening  may  be  used,  and  mechanical  meant 
may  be  employed  in  place  of  manual  kbuui. 
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The  node  Ivhidi  I  hanre  stated  u  the  miMit  nmple^  and 
one  wbkli  I  have  Iband  to  anawer. 

The  colour,  made  as  above,  is  ready  for  printing",  and 
may  be  applied  to  the  prepared  cloths,  iu  the  uauai  way, 
by  eyHnder,  flat  pmii  biock,  or  any  otfaar  mode  of  appH* 
datioa. 

The  pieces  intended  for  printing  witli  tlic  above  red 
colour,  require  to  be  bleached,  and  then  prepared  with 
90J  oi  the  various  moidaiita  which  produce  a  red  when 
died  with  madder.  I  hare  generally  used  acetate  of 
ahimine,  at  8®  to  IJB^. 

The  pieces  are  to  be  padded  with  or  passed  through  this 
liquor,  and  dried  by  any  of  the  ttsiial  modes  employed  in 
printing  of  tlwTarionsfiMcs;  dien  passed  thnmgfa  a  mix- 
ture of  cow  dung  and  water,  at  150^  of  Fahrenheit.  Water 
alone  will  answer,  but  I  have  found  the  common  dunging 
operatikm  used  in  calico  printiiig,  to  produce  the  best  result. 
Warii  and  dry,  and  the  doth  is  ready  for  the  implication 
of  the  eolottr. 

The  mode  of  preparation  may  be  varied  according  to 
the  different  mordants  employed  i  but  the  preparation 
above  I  have  £;>aiid  to  answer. 

AB/et  the  prepared  doth  has  been  printed  with  the  red 
colour,  as  before  descnbed,  it  must  be  exposed  to  the 
action  of  steam,  by  any  of  the  various  modes  employed  in 
printing  calico,  for  snch  a  period  of  time  as  may  be  found 
necessary. 

I  have  used  the  conmion  steam  cylinders,  perforated 
with  holes,  round  which  the  pieces  to  be  steamed  are 
wound,  the  steam  being  admitted  by  the  bottom  of  the 
(^finder;  and  I  have  generally  steamed  the  pieces  for 
thirty-five  minutes,  but  the  time  and  mode  of  steaming 
may  be  varied  according  to  circumstances.  After  steaming, 
the  peoes  may  be  immediately  washed  o£ 
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I  have,  howeYer,  where  I  have  employed  fixed  alkalis 
in  the  mixiiig  of  the  colour,  paaeed  the  pieoee  through 

slightly  acidulated  water  to  neutralize  the  alkali. 

The  above  is  the  procesi  for  the  application  of  extraet 
of  madder  to  produce  a  fiut  red^  which,  when  produced^ 
may  be  treated  m  the  same  way  as  a  common  madder 
dyed  red.  For  the  purpose  of  brightening,  or  otherwise 
altering  the  shade,  it  may  be  soaped  and  passed  through 
acida,  or  chloride  of  hme,  or  loda;  but  these  operations 
must  be  regnkted  by  the  diseredon  of  the  opentor,  and 
according  to  the  various  colouis  which  may  be  ia  combi- 
nation with  the  patent  colour. 

Lastlyt  I  desire  it  to  be  understood,  I  do  not  make  any 
claim  to  the  inTentian  of  the  extraet  of  madder,  bntsimply 
to  tliL>  application  of  the  said  extract  to  the  cloth,  by  the 
process  above  described,  and  ol  wliich  I  am  the  inventor, 
whidi  renders  it  a  ^t  colour,  and  which  has  not  hitherto 
been  done. — [InroUed  in  the  Rottt  Chapel  Ofiw,  Muy 
nnd,  1839.] 


*  To  Louis  Cyprifn  Callet,  late  of  New  York,  in  tlie 
Umted  States  of  America,  but  now  residing  in  Man^ 
Chester,  in  the  eomUy  of  Lancaster,  merchant,  for  eer» 
tain  improvements  in  machinery  or  apparatus  for  pro- 
ducing motive  power,  applicable  to  propelling  boats 
and  other  vessels,  carriages,  machines,  and  other  useful 
purposes i  being  a  commumeation.^\Se9led.  11th  July, 
18S8.] 

These  improvements  in  macliinery  or  apparatus  for  pro- 
ducing motive  power,  applicable  to  propelling  boats  or 
other  vessels,  carnages,  machines,  and  other  useful  pur- 
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poses,  consist  in  4  novel  mangemsat  of  mechanism  or 

apparatus  for  the  pur})ose  of  comnmnicating  the  power 
obtained  from  gaivamsm  to  cranks  and  driving  siiaitSj  in 
*  order  to  obtain  a  moUvo  power^  as  such  apparatus  or 
machinery  is  designed  to  create  or  siip[>ly  a  power  for 
any  purpoiics  to  wliich  aniiiial,  mechanical,  or  other  physical 
force  can  be,  or  is  applied  to  move  bodies^  and  nuichinery 
of  every  description. 

llie  apparatus  is  composed  of  a  boh  or  bolts,  (hereinafter 
described,)  and  an  instrument,  denominated  in  bcieiKx-  a 
helix,  wliich  is  formed  by  winding  insulated  copper  or 
other  wire,  proper  fox  the  purpose,  sj^rally  around  a  hoUow 
cylinder,  or  other  shaped  tube  of  thin  metal,  or  other 
suitable  substance  incapable  of  being  magnetised,  in  the 
usual  manner,  and  proper  quantity,  in  making  helices  for 
the  purpose  of  forming  magnets*  The  wire  is  insulated 
by  winding  anmnd  the  same  cottcm,  nlk,  or  other  thread,  or 
narrow  stripes  of  dotih. 

The  helix,  to  increase  its  power,  is  to  be  inclosed  (except 
the  ends  of  it  when  placed  in  an  upright  position)  in  a  case 
of  cast  iron,  of  equal  thickness,  and  of  such  weight  as  will 
add  most  to  the  power  of  the  helix.  This  case  is  in  the 
shape  of  a  Loliow  cyh'nder,  open  at  each  end,  and  fitting 
as  closely  as  possible  to  the  helix.  Galvanism  being  passed 
throngh  such  wires,  in  proper  quantity,  the  helix  is  com- 
plete. The  helix  should  be  so  formed  that  the  internal 
hollow  will  1)0  smooth,  liini,  and  unifonn  throughout,  su 
as  to  permit  a  long  and  uniformly  thick  piece  or  bolt  of 
iron  of  the  same  shape^  and  nearly  exactly  fitting  the  said 
hollow  cylinder  or  tube  to  pass  and  repass  longitudinally 
through  it,  with  as  little  friction  or  obstruction  as  possible. 

The  end  of  a  bolt  or  piece  of  iron  fitting  such  hollow 
cylinder  or  tube,  as  before  described,  is  then  inserted  a  short 
distance  into  the  hoUow  or  tube,  and  the  helix  being  gal- 
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montd,  the  iMit  ivill  be  dfawn  fanaHAj  entiidy  into  tlie 
wdd  tnl>e,  and  a  notion  be  tbue  CMted.   The  power  and 

motion  thus  produced  is  made  to  effect  a  reciprocating 
accioiv  and  turn  a  crank  or  cranks,  like  the  ordinary  steam 
engiiiet  hj  •  maebiwe  oomtnicted  and  put  in  motion  as 
foDowa:— 

In  order  that  these  iinpioveuients  in  machinery  or  appa- 
ratus, for  producing  motive  power,  may  be  better  under- 
stoody  I  have  attadied  to  these  pceeents  »  drawing  of- sodi 
apfMUfatua,  and  maiked  simikr  letters  of  leferenee  upon 

corresponding  parts  m  each  of  the  ligures.  (Sec  Plate  VII.) 

I'lg.  18,  is  a  side  ekvation,  and  %•  ID*  a  plan  or  iiori* 
lontal  view  of  the  iqppaimtas. 

Two  of  the  above  described  instruments  or  madunes 
consisting  of  a  helix  a,  a,  and  bolt  of  iron  by  b,  each  one 
placed  perpendicularly,  at  a  distance  from  each  other,  and 
SO  as  to  be  directly  under  each  extremity  of  a  beam  c, 
working  upon  a  oentiai  bearing  if ,  as  the  ordinary  workiDg 
beam  of  a  steam  engine.  The  top  of  eaeh  bolt  is  eon* 
nected  to  the  extremity  of  the  working  beam  c,  above,  by 
a  connecting  rod  d*,  d*,  which  rod  is  united  at  one  end  to 
the  bolty  and  at  the  other  to  the  extremity  of  the  working 
beam  \>y  a  suitable  joint,  to  as  to  allow  the  bolts  to  move 
up  and  down  pcrpLMidiculaily,  as  the  ends  of  t]ie  working 
beam  rise  and  lall.  The  working  beam  is  supported  in 
the  centre  in  proper  bearings^  so  as  to  allow  it  to  play 
freely  np  and  down ;  the  bolts  being  inserted  when  the 
working  beam  is  horizontal,  (or  at  half  stroke,)  so  as  to  be 
a  little  less  than  half  their  length  out  of,  and  abovCi  and  a 
little  more  than  half  their  length,  within  their  respectiTe 
tubes  or  helices*  A  rod  of  metal,  e«  is  fixed  by  a  swivel 
joint  so  as  to  allow  it  to  play  freely  to  the  working  beam, 
at  a  saiuible  distance  between  the  centre  of  the  beam  and 
one  of  its  extremities^,  according  to  the  aise  of  the  crank 
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it  is  to  turn*  The  helices^  a^  a,  are  both  rapported  fimUjr 
in  a  suitable  frames     /,         bolted  to  the  ground  or 

flooring.  The  rod  before  described,  to  turn  the  crank 
g,  passes  also  through  a  mortice  cut  in  the  iramc  in  order 
to  let  the  rod  play  as  the  crank  turns.  The  crank  shaft, 
is  'sv^ported  in  bearings  attached  to  the  framework  of  the 
apparatus :  its  two  extremities  are  projected  so  as  to  ex- 
tend beyond  each  side  of  the  frames  |  upou  one  extremity 
outside  of  the  £rame  is  fixed  an.  ordinary  balance  or  fly 
wheel*  fj  f»  of  suitable  sise  and  weight;  upon  the  other  is 
listened  a  small  wooden  cylinder  or  wheel,  through  the 
centre  of  which  the  crank  &liaft  passes :  upou  this  wooden 
wheel are  fastened,  on  opposite  sides  of  its  periphery,  at 
a  snudl  distance  from  each  other,  so  as  not  to  allow  the 
gahanic  fluid  to  be  communicated  from  one  to  the  other, — 
and  one  hemtr  on  the  inner  and  the  other  on  the  outer 
end  of  the  said  wheel,  each  extending  about  one  half  the 
length  of  said  wheel,-*-«two  thin,  smooth,  flat  pieces  of 
silver,  ky  lying  doae  to  and  inserted  in  the  wood,  and 
running  alujut  but  nut  cj^uite  half-way  around  the  wood, 
and  iorming  semicircles,  so  that  one  and  the  inner  half  of 
the  cylinder  or  wheel  of  wood  presents  a  surfiice  of  wood, 
and  the  other  or  outer  half  presents  a  surfiiee  of  nlver. 

Four  long  thin  strips  or  bars  of  copper  tin  or  silver,  /,  /,  /, 
(silver  bein  j^  tlie  best  conductor)  are  then  placed  two  on 
each  side  of  the  said  wooden  wheel,  so  that  none  of  them 
shall  directly  ccuununicate  galvanism  to  any  of  the  others, 
but  so  that  the  one  end  of  each  of  those  on  one  side  shall 
rest  and  slightly  press  upon  one  of  the  pieces  of  silver  on 
the  wheel,  and  one  end  of  each  of  those  on  the  opposite 
lide  shall  rest  and  press  in  the  same  manner  on  the  other, 
piece  of  silver  on  the  wheeL  The  other  ends  of  each  of 
the  inner  strips  or  bars,  /,  /,  /,  are  attached  to  the  cjids 
of  the  wires,  m,  mi  or  conductors  leading  to  them,  project- 
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lag  from  the  upper  ends  of  the  helicet»  «;  end  the  other 
ends  of  each  of  the  outer  etiapt  are  attached  to  oondttctoia 

leading  from  the  battery,  and  conveying  the  same  kind  of 
galvaniffloay  that  is  either  positive  or  negative,  to  both  the 
•aid  buter  straps  or  bars.  These  omdiicting  strips  or  bars 
of  metal  are  firml j  supported  tm  pieces  of  wood,  n, in* 
serted  into  the  ddes  of  the  framing  on  each  nde  of  the 
wooden  wheel.  The  ends  of  the  wires  projecting  from  the 
lower  ends  of  the  helices  under  the  jOntme,  are  united  bj 
extendinif  a  bar  of  copper,  o,  O9  frem  one  to  the  other, 

« 

and  to  each  end  of  which  bar  the  lower  ends  of  wire  of 

eacli  helix  arc  soldered.  A  battery  composed  of  a  sheet 
of  zinc  and  sheet  of  copper,  or  concentric  alternate  sheets 
of  zinc  and  copper,  such  as  is  ordinarily  used  to  galvanise 
helices  in  forming  galvanic  magnets,  and  sometimes  called 
a  calorometar,  is  then  applied  to  the  machine,  placed  in 
any  convenient  situation,  as  above  described,  by  suitable 
copper  couductors,  one  of  which  leads  irom  the  sheet  or 
plate  of  sme,  and  the  other  from  the  sheet  or  plate  of  copper 
composing  the  battery.  One  of  these  conduetofs  is  fiimfy 
secured  by  screws  or  other  similar  fasteniiig  to  the  copper 
bar,  o,  o,  umting  the  two  lower  ends  of  the  helices ;  the 
other  is  forked  or  divided,  or  has  two  oondufit<»8  attached 
to  it,  so  as  to  lead  the  gahanism — but  altematelj,  as  here- 
inafter described^— to  the  upper  ends  of  the  heliees.  Each 
ot  tliese  conductors  is  attached  to  the  ends  of  the  outer 
strips  or  bars,  /,  of  silver  above  described.  The  galvan- 
ism  will  Uien  pass  from  the  batter|r  thiough  the  medium  oi 
the  outer  and  inner  strap  orbar  of  siher  on  one  side  of  the 
wooden  wheel,  and  the  plate  of  silver  on  the  wheel,  if  they 
are  in  contact  with  it,  to  the  helix  on  that  side  of  the 
wheel ;  and  it  will  pass  in  the  same  manner  to  the  other 
helix  when  the  strips  of  silver  on  Ae  other  side  of  the 
wheel  are  in  contact  with  the  other  piece  of  silver  on  the 
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wheel.  The  piecei  oC  silver  on  the  wheel  must  be  flo 
placed,  that  the  ends  of  the  stripe  of  silver  whidi  are  to 

come  in  contact  with  them,  ^\  ill  commence  such  contact 
when  the  bolt  on  that  end  of  the  machine  shall  have 
Mfihed  its  highest  elevation  m  its  hslix«  Galvanism  being 
tints  coromnnicatad  to  the  niachine»  it  will  pass^  throiigh 
the'mediiim  of  the  two  small  sihrer  ooBdnctors  or  straps,  on 
one  side  of  the  wheel,  which  the  position  of  said  wheel 
biings  in  contact  with  one  of  the  pieces  of  silver  fixed 
vapcBL  itf  as  be&>re  described,  to  one  of  the  helices;  and 
that  helfat  being  thus  galvanised,  the  bolt  contained  in  it 

will  be  drawn  or  attracted  dowunvards,  iio  that  lis  lower 
extremity  will  descend  to  the  bottom  of  the  helix;  at 
the  same  time,  the  other  two  silver  conduotore  or  strips* 
ott  the  other  side  of  the  wheel,  not  being  in  immediate 
contact  with  a  pieee  of  silver  £xed  on  the  wooden  wheel, 
but  with  the  surface  of  the  wood  itself,  will  form  no  com- 
munication for  the  galvanism  from  the  battezy  to  the  other 
helix,  and  the  bolt  contained  in  it  will  rise  so  thai  its 
kfweir  extrsmity  ynSL  reach  to  a  point  about  the  third  of 
a  distance  from  the  top  of  its  helix,  and  which  point  or 
a  point  at  about  a  third  or  quarter  of  the  distance  from  the 
tofp  of  the  hdix,  is  the  pn^er  elevation  for  the  lower 
extrend^  of  either  helix  to  rise  to  when  at  its  b]|^t 
point. 

The  apparatus  or  machinery  being  thus  put  in  motion, 
and  the  crank  made  to  revolve,  the  wooden  wheel  in  its 
leivoliitiflii  will  bang  the  other  silver  eondnetoni  or  strspa 
in  contact  widi  the  otber  piece  of  silver  on  tiie  wooden 

wheel,  and  suspend  the  contact  of  the  other  silver  con- 
ductors or  straps,  witli  the  other  piece  of  silver,  which  latter 
condnctors  or  sti^  will  now  rest  on  lihe  wood.  Thus,  the 
helix  not  before  galvanised,  will  become  galvaniaed  and 

draw  down  its  bolt  \  and  the  helix  previously  galvanised, 
wUl  cease  to  be  so,  and  allow  its  bolt  to  ascendi  and  as 
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floon  as  the  wheel  revcdfot^  the  helixes  will  thm  he  alter* 
BAteij  galvnlted  and  not  galvanieed,  and  the  oontumoiu 
altenuite  rMi]iroeatm|^  notkm  of  the  two  Mta  he  eflR$eted« 

The  crank  being  thus  put  in  motion,  will  necessarily  com- 
mimicate  driving  power  wherever  it  niaj  be  required*  be- 
ing attached  by  soitaUe  gearing  or  othcrwiae.  The  power 
will  he  greatly  inereaaed  in  propoTtum  to  the  dimennoDf 
of  the  helix  and  the  battery,  if,  instead  of  only  one  hehx 
and  a  lingle  bolt  at  each  end  of  the  working  beam,  two 
hehxea  or  a  par  are  used  at  each  end*  and  standing  so 
that  ihehr  hollow  ^hnden  ihall  be  ezaody  paiaUel  to  each 
other.  A  ttirrap-ahaped  piece  of  iron  is  then  to  be  used 
to  each  puir  of  helixes,  and  iVirnied  as  follows: — It  sliould 
consist  of  two  bolts  of  iron  made  to  tit  the  hollows  of  the 
cylinderif  aa  above  deaonhed»  and  which  boUa  ahould  ha 
united  at  the  top  by  a  enrred  or  straight  piece  of  inn  t/i 
sufficient  thickness,  (that  is,  about  as  thick  as  the  bolts,) 
and  which  piece  of  iron  should  be  nicely  and  firmly  put  on 
by  mortices  and  tenons^  or  the  bolts  and  top-piece  may  he 
drawn  or  fimned  in  one  piece.  The  bohs,  however,  must 
stand  exactly  parallel  to  eadi  other,  and  so  that  they  can 
be  inserted  into  the  two  hollows  of  the  two  helixes  or  pair 
at  each  end  of  the  working  beam,  and  allowed  to  work 
freely  in  them.  £ach  end  of  the  wocldng  beam  is  to  be 
attad&ed  by  means  of  the  conuecting  rod  to  the  csntn 
(between  the  bolts)  of  the  cross  piece  of  iron  uniting  the 
bolts,  so  that  they  will  balance  when  suspended.  The 
helixes  are  to  be  so  placed  that  the  top  poles  of  each  pair 
will  be  opposite  poles  when  galvanism  is  passed  thorough 
^em ;  that  is,  the  top  of  one  helix  will  be  pomtively  mag- 
netic, and  tliai  of  the  other  negatively  so.  One  battery 
will  do  lor  the  four  helixes,  if  they  are  so  united  that  the 
galvanism  will  paas  through  the  iswtf  and  the  pairs  be 
alternately  galvanised.  In.  this  case,  the  hdSxea  of  eadi 
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pair  are  to  be  united  by  soldering  their  top  wires  together. 
The  bottom  wires  of  two  of  the  helixes  on  one  side  of  thd 
nuwhiiie;  but  at  opposite  ends  of  the  working  beam«  are  to 
be  uniied  by  the  copper  bar,  as  above  described,  having 
one  of  the  couductors  fastened  to  it  by  means  of  a  screw 
or  otherwise,  as  above  described :  the  bottom  wires  of  the 
other  two  helixes  opposite  to  each  other,  and  on  the  other 
side  of  the  madbine,  are  to  be  attached  to  the  ends  (oppo- 
site the  ends  resting  on  the  wheel)  of  the  inner  straps  or 
conducting  bars  of  silver  above  described. 

Last^^Ti  I  would  remark^that  the  helixes  employed  in  the 
above-described  apparatus,  maj  be  made  of  copper,  tin,  or 
other  suitable  metal^  cast  or  wrought  in  a  spiral  form 
(instead  of  wire).  Various  other  modes  may  doubtless  be 
contrived  for  letting  on  and  suspending  the  passage  of  the 
galvanic  fluid ;  and  also  two-  or  more  pair  of  helixes  and 
cylinders  may  be  coupled  and  arranged  so  as  to  actuate  the 
same  working  beam  or  separate  working  beams  moving  the 
same  shafts  by  rectangular  cranks,  so  that  the  centre  of 
motion  may  be  more  easily  overcome,  as  in  ordinary  cou- 
pled steam-engines. 

Having  now  particulsrly  described  the  nature  of  llie 
said  invention,  and  the  manner  in  whicli  the  same  is  to  he 
performed,  I  wish  it  to  be  particularly  understood  that  no 
part  or  parts  of  the  above  apparatus  is  claimed  as  new 
when  separately  considered;  but  I  claim  under  the  above- 
recited  Letters  the  combination  of  the  mechanism  consist«> 
ing  of  the  helix  and  bolt  or  bar  of  iron  or  steel  attracted 
and  moving  within  the  helix  as  above  described,  and 
thereby  communicating  motion  to  the  rest  of  the  appa^ 
xatus,  which  is  obviouslj  not  limited  or  confined  to  that 
shewn  in  the  drawing.  —  [InrolUd  in  the  Rolls  Chapel 
jQfice,  Jottuartf  1899.] 

ApScifioKtioii  4riiiii     the  F«t«ittce. 
VOL.  XV.  L 
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To  Christopher  Nickels,  of  York-road,  Lambeth,  in 
the  county  of  Surry,  manufacturer,  for  his  improper 
meiUi  •»  ike  made  €^  fmamrfaeturiug  qf  fabrleM  frcm 
Unen,  waoUeUf  sUk,  and  other  fhrmu  maieriab,'^ 
[Sealed  15th  March,  1839.] 

The  patentee  says  that  the  fibrous  materials,  cotton,  \nooI, 
tfilk,  flazi  &c.  having  been  made  into  the  Ibnns  of  £ihiie» 
bj  various  means,  such  as  fehing,  weaving,  platting*,  knit* 
ting  and  lacing,  and  the  same  having  been  rendered  water- 
proof by  saturating  them  with  solutions  of  Indian  rubber, 
he  does  not  claim  any  of  these  as  fonning  a  part  of  his 
invention;  but  that  his  improvement  consists  in  placing 
a  series  of  the  threads,  yams,  or  strands  of  any  of  '^ose 
fibrous  materials,  parallel,  side  by  side,  in  contact  in  one 
continued  plane,  and  causing  them  to  adhere-  together  by 
coating  their  surfiices  with  solutions  of  caoutchouc  (Indian 
rubber),  shellac,  or  any  other  resinous  matters,  so  as  to 
produce  a  water-proof  fabric. 

The  maimer  in  which  these  threads,  yams,  or  strands 
of  fibrous  materials  are  to  be  spread  out»  so  as  to  form  a 
sheet,  is  not  important;  hut  in  order  to  give  the  best  in- 
formation in  his  power,  he  describes  one  mode  Vffaich  he 
has  found  suited  to  the  purpose. 

He  provides  a  large  cylindrical  drum  of  circumference 
and  length  equal  to  the  dimenaiona  o£  the  sheet  of  fahnc 
to  be  made ;  vrhidh  drum  being  mounted  upon  an  aade  in 
suitable  bearings,  is  enabled  to  revolve.  A  certain  niniiber 
of  threads  or  yams  are  then  conducted  horn  a  series  of 
bobbins  or  spools  aeverally  through  the  apertnies  of  a  reed, 
and  their  ends,  in  the  first  instance,  made  fiut  to  the  sor- 
&ce  of  the  drum.  The  reed  is  affixed  to  a  screw-box  or 
nut,  working  upon  a  long  horizon  screw-shaft,  placed  pa- 
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rallel  to  and  in  front  of  the  drum.  The  drum  ic.  then  put 
into  rotary  motion,  which>  bjr  revolvingi  draws  tlie  threads 
or  yams  firom  the  bobbiiis  or  spook  through  the  reed,  and 
winds  them  round  its  periphery,  in  parallel  poaitkmy  side 
hy  side. 

As  the  drum  revolves,  some  gearing  wheels  connected 
to  its  axle  give  rotary  motion  also  to  the  long  scmr-shafty 
which  causes  the  md  to  tniel  along  the  screw  by  a  slow 
prograiive  moTement,  and  thereby  to  guide  the  threads 

or  yarns  upon  the  periphery  of  the  drum  in  helical  curves, 
until  the  nut  with  the  reed  lias  arrived  at  the  end  of  the 
screWf  when  the  threads  or  yams  will  be  found  to  hare 
completely  covered  or  clothed  the  entire  surface  of  the 

cylindrical  drum,  in  a  similar  way  to  the  spreading  of  a 
warp  in  a  warping-mill. 

•  This  laying  of  the  fibrous  materials  in  a  smooth  sur&ee 
ppcn  or  round  the  periphery  of  the  dmm»  being  eflSacted, 
a  solution  of  Indian  rubber  or  other  suitable  resinous  ma- 

terial,  is  then  applied  and  spread  over  the  surface  of  the 
yarns  or  threads  so  extended  upon  the  drum ;  and  in  order 
that  the  solution  may  be  laid  evenly  upon  the  threads,  a 
scaqier  fimned  by  a  straight-edge  is  bcought  near  to  the 
surface  of  the  drum,  and  as  the  drum  revolves,  the  super- 
0UOUS  adhesive  material  is  scraped  off. 

The  fitbric  so  produced  is  then  allowed  to  diy  upon  the 
dmm^-^that  ist  the' adhesive  matarial  is  su&red  to  beoome 
let;'  or'  nearly  so ;  when,  if  the  fiibrie  is  not  sufficiently 
thick,  another  layer  of  the  threads  or  yams  may  he  wound 
upon  the  former  in  the  way  and  by  the  machinexy  above 
described^  and  a  further  coating  of  the  adhesive  matiarial 
voKf  be  put  upon  it  in  like  maimer;  and  when  dry,  the 
sheet  must  be  removed  from  the  surface  of  the  driun,  and 
will  be  found  to  be  a  water-proof  &bric  fit  for  use. 

The  patentee  proposesa  as  4  variety  or  modification  of 


i 


Digitized  by  Google 


las  mTention^  to  cover  the  cylinder,  in  the  fifst  instancei 
with  fi  woven  ffthrie  of  cotton,  wool,  flax,  or  other  material, 

and  having  wound  upon  this  tlie  threads  or  yarns  in  helical 
turves,  side  by  ude,  described,  to  coat  the  sur&ce  with 
the  adhesive  material,  as  before  said,  and  then  to  place 
upon  this,  as  an  outer  surface,  a  sheet  of  alk  or  any  other 
f;il>ric.  and  l)v  that  means  to  produce  a  water-proof  fabric, 
liaviiig  an  ornamental  or  elegant  £ace,  for  a  superior  sort  of 
clothing,  as  for  ladies'  cloaks,  scaiis,  and  other  parts  of 
garment8.-^[/iiro/!M  in  the  Iwrahneni  Office^  Sepiember 


To  Gborgb  Covtam,  of  WinMley-Hreei,  Oxf&rd-^ireeif 
in  ike  county  of  Middlesex ^  engineer ^  for  hie  ineeniion 

'  of  improvements  in  the  construction  of  wh^eh  for 
'  raihrays,  and  other  curricles, — Sealed  5th  December, 
1837.] 

These  improvements  consist  in  a  mode  of  affixin<T  the  iron 
spokes  of  railway  carriages  to  their  rims  or  felloes,  by 
means  of  welding  their  ends  to  a  flange  or  flanges  formed 
on  the  inn^  circle  of  the  felloe. 

Plate  YIII.,  fig.  8,  represents  part  of  a  wheel  in  section, 
cut  perpendicularly  througli  the  box  or  nave,  and  the 
felloe ;  o,  is  a  section  of  the  nave  b,  6,  the  spokes  standing" 
at  an  angle  to  each  other,  for  the  purpose  of  a£brding 
strength  i  e,  is  a  section  of  the  rim  or  felloe  of  the  wheeL 
The  spokes  are  to  be  placed  in  the  angular  position,  shewn 
in  the  figure,  and  cast  into  the  nave  in  the  usual  way,  and 
the  contracted  ends  of  the  two  spokes  being  forked,  are  to 
be  bzonght  into  contact  with  the  inner  flange  or  ring  <f,  of 
the  felloe,  and  then  Welded  firmly  together  cm  to  the  ring  or 
iiauge,  by  any  convenient  means. 
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.  Another  modification  of  this  plan  of  welding  die  spokes 
to  the  nave*  is  shewn  at  fig,  9,  in  which  the  felloe  has  two 

rings  or  flanges  rf,  d.  In  this  instance,  the  outer  ends  of 
the  spokes  are  brought  together  and  inserted  into  the 
groove  fbimed  by  the  two  lings,  and  they  are  then  welded 
film!    so  as  to  become  £ist  to  the  felloe. . 

The  patentee  says,  that  for  railway  wheels,  the  felloe  or 
rim  rnay  have  its  tyre  heated  and  siixunk  uu,  as  is  usually 
done. 

An  apparatus  is  also  described  for  welding  these  wheels* 
In  which  l^e  wheel  is  mounted  on  a  vertical  axle,  and  its 

I  radius  made  to  extend  over  a  forge  on  one  side,  and  on  to 

an  anvil  on  the  other,  by  which  means,  it  may  be  very  con- 
veniently welded ;  but  this  apparatus  is  not  to  be  considered 
as  constituting  any  part  of  the  invention. — Inralkd  in  t/te 
Inrolmeai  Office,  June  1838. 


To  Francis  Hoard,  hiie  of  De/nerara,  hut  now  of  Liver- 
pool, Esq., for  improvements  in  making  sugatr, — [Sealed 
30th  September,  1837.] 

This  invention  consists  in  the  application  of  a  peculiar 

arrangement  of  boiling  vessels  for  the  boiling  of  cane,  or 
Other  proper  juice,  in  the  process  of  making  sugar  there- 
from, whereby  considerable  saving  of  fuel  is  efiected,  a 
constant  circulation  of  the  liquor,  whilst  boiling,  is  pro- 
duced, and  a  laLiUl.}^  ofcarrvuig  un  Llie  process  is  obtained, 
as  will  be  hereafter  described^ 

Plate  VIL,  fig.  i^,  is  a  perspective  view  of  the  app»- 
zattis  or  vessels,  arranged  or  combined  according  to  my 
invention;  fig.  91,  is  a  longitudinal  section  of  the  same; 
and  fig.  2:1,  is  an  end  section  taken  trausveiiiely  through 
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Jig.  SI.  In  eaeli  of  thete  figures  the  wiii^  ktten  indicate 
•imilar  parts*   a,  a,  is  an  oblong  Teasel,  whkh  is  drndecl 

into  five  compartments  a,  b,  c,  d,  and  e,  by  the  partitions 
b,  c,  df  and  as  is  clearly  shewn  in  the  drawing.  Through 
the  lower  part  of  the  Tessel  a,  is  a  fLoe/^f,  through 
which  the  smoke  and  vapours  from  the  fbmaee  pass  to  the 
chimney,  us  will  readily  be  traced  on  an  examination  of 
the  drawing,  g,  are  a  series  oi  tubes  within  the  Hue 

/f/f  (or  they  may  be  a  series  of  narrow  chambers  or  yesseb) 
in  which  the  cane  or  other  jnice  ciicohtes  ftoin  the  bottom 
upwards,  as  is  indicated  bj  the  arrows ;  by  which  means 
the  same  takes  up  tlie  heat  more  effecturdl y  than  accordinj^ 
to  the  construction  of  teaches  heretofore  employed,  for  like 
purposes^  in  sugar  making*  The  compartments  a,  of 
the  vessel  a,  a,  communicate,  by  means  of  pipes  and  codes, 
witii  ilie  compartment  c ;  the  compartment  c,  by  a  pipe 
and  cock,  communicates  with  the  compartment  d  ;  and  the 
compartment  d,  communicates,  by  a  pipe  and  cock,  with 
the  compartment  e;  all  whidi  is  dearly  shewn  in  the 
drawing*  ¥,  is  the  fiimace ;  o,  a  damper  to  the  fine  to 
regulate  the  draft. 

Having  thus  explained  the  nature  of  the  apparatus,  I 
will  now  describe  the  mode  of  conducting  the  process^  and 
in  doing  so  I  will  suppose  the  appaiatos  to  have  been  Hl 
work  some  time,  and  that  the  larger  pui  tion  of  the  con* 
tents  of  the  compartment  a,  has  just  been  drawn  into  the 
compartment  c.  The  compartment  a,  is  to  be  agai^ 
charged  with  cane  or  olher  juice  fiom  the  boxes  or  daiifier^ 
And  as'the  same  boils,  it  is  to  be  scunnned,  and  the  scute 
put  into  the  trough  k,  //,  around  the  vessel  a,  a,  from 
whence  tlie  scum  flows  to  the  cistern.  When  the  UqaoTf 
in  the  striking  teach  B,  is  in  a  condition  to  be  removed, 
the  code  I,  is  to  be  opened  that  the  Kquor  may  flow  off  to 
the  coolers,  which  are  situated  at  a  luwei  le\  ti  than  the 
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vessel  a,  a  ;  and  immediately  the  liquor  has  run  as  low  as 
the  cock  <«  that  cock  is  to  be  shut,  and  the  cock  to  tho 
conqpArtment  Dj  b,  ope&ed»  \sj  which  the  iiquor  from 
will  flow  into  b,— that  code  is  then  to  be  dosed,  and  the 
cock  to  lie  compartments  c,  d,  is  to  be  opened,  and  the 
liquor  £rom  c,  will  flow  into  J>,  when  that  cock  is  to  be 
dosedt  and  the  cock  to  the  compartments  B,  n,  is  to  be 
opened,  by  which  the  liquor  will  flow  into  c« — that  cock  is 
then  to  be  dosed ;  such  is  to  be  continued  until  the  liquor 
from  B,  will  no  longer  flow  therefrom ;  then  a  fresh  supply 
of  liquor  is  to  be  permitted  to  flow  into  the  compartment  B^ 
from  the  hoixes  or  dariflers:  hence  it  will  be  seen  that  the 
compartments  a,  b,  alternately  become  the  preparing  vessels, 
and  whilst  one  is  being  worked  ofl*  the  other  is  coming 
forward. 

When  the  whole  of  the  liquar,  from  the  boxes  or  dari- 
flecsy  has  been  empted  into  the  compartments  a,  b,  and  it 
becomes  necessary  to  perform  what  is  called  boiling  ofl*,-- 
when  the  liquor  from  any  of  the  compartments  becomes  so 
low  as  not  to  flow  by  the  cocks,— then  a  pump  is  to  be 
naed  fiir  jumping  out  the  liquor  from  one  compartment  to 
the  other ;  and  in  order  to  prevent  bunung  tibe  compart- 
menu,  as  they  becpme  empty  of  liquor,  they  are  to  be  filled 
with  water. 

Hapng  now  described  the  nature  of  my  invention,  and 
the  manner  of  working  the  same,  I  would  remark,  that 

although  I  have  shewn  the  vessel  a,  a,  of  a  particular 
shape,  such,  as  I  consider  to  be  the  best  adapted  to  carry 
out  my  invCTtion,  I  would  have  it  understood  that  I  do  not 
confine  myself  to  the.  shape  thereof,  provided  tiie  general 
pnndple  of  the  apparatus  be  retained.  And  I  would  have 
it  understood  tliat  what  I  claim  as  my  invention  is,  the 
Implication  of  an  apparatus,  such  as  is  herein  described,  in 
lihe  piooNi  of  Bnaking  of  sugar,  and  partteulariy  in  die 
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mode  of  prodoeiiig  a  constant  cirettlaticn  of  the  liquor  in 
•och  appmtosy  as  ainnre  de8cril>ed*-»[/iirollBil  in  the  In- 
tvhteni  OJfice,  March  16SS.] 


To  Alexander  Gordon,  of  the  Strand,  in  the  e&unfy 
of  M'lddle&ejc,  engineer,  for  certain  unprovements  in 
the  boilers  or  gemeratars  of  steam  or  vapottr,  and  in 
condensing  tnch  steam  or  vapomr;  and  in  engines,  to 
be  worhed  by  steam  or  vapour ,  for  propelling  or  aetO' 
ating  machiiint  ij  and  carrtarres  on  land,  and  hoai.Sy  or 
vessels,  or  oilier  Jloating  bodies  on  water ;  being  a  com* 
mmication  made  to  him  by  a  certain  foreigner,-^ 
[Sealed  j^lst  Febnuuy,  1833.] 

This  appean  to  be  some  fuitKer  improTemeDt  v^oo  an 
inTention,  relating  to  steam  engines,  for  which  a  |iatent 

was  taken,  dated  28th  September,  1831,  in  the  name  of 
Miles  iierry,  of  the  ollicc  for  patents,  Chancery-lane, 
London^  in  beliaif  of  M.  Galy  Casalat,  of  Yezsaillesy  in 
f!ranee.— (See  voL  IX.  of  the  second  series  of  the  London 
Journal  of  Arts,  page  10.) 

The  present  features  of  novelty  apply,  firstly,  to  the 
boiler  i  secondly,  to  tiie  mode  of  condensmg  steam  or  other 
vapour ;  and  thirdly,  to  the  engine  for  driving  or  impdling 
vessels  or  eairiages  oai  land  or  water. 

As  respects  the  boiler,  it  is  proposed  to  construct  and 
combine  several  cylindrical  boilers,  to  be  placed  erect, 
having  vertical  tubes  passing  through  them  for  the  passage 
of  the  heated  air  $  which  boilers  are  to  be  immersed  in  a 
Teasel  containing  a  strong  solution  of  soda,  in  order  that, 
by  the  superior  capacity  of  the  solution  to  receive  and  re- 
tain heatf  the  temperature  of  the  water  in  the  boilers  may 
be  always  uaifonn,  however  much  the  intensity  of  the  fire 
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in  the  furnace  may  increase.  To  these  hoUera  are  alao 
connected  Yeaseli  which  are  to  constitute  leservoin  of 
steam,  and  the  whole  are  furnished  with  suitahle  yaJves 

aiid  connections,  so  that  accidental  explosions  may  be  pre- 
vented»  and  any  one  or  more  of  the  boilers  be  disconnected 
from  the  rest  in  case  of  £racture  or  derangement. 

It  is  proposed  to  employ,  if  desired,  instead  of  steam, 
the  elastic  vapour  of  ether,  or  any  other  suitable  material ; 
and  in  that  case  the  bath,  surroundiug  the  boiler,  may 
eoniain  water  onlyy  as  its  superior  density  to  the  ktter  will 
be  swffifflent. 

The  mode  of  condensing  steam  or  other  vapour  after  it 
has  passed  through  the  working  cylinder,  is  proposed  to  be 
by  bringing  it  into  contact  with  metal  sur&ces,  cooled  by 
air  or  water»  by  which  the  Tapour  will  be  made  to  fs^  in  a 
shower,  and  may,  with  a  force  pump,  be- reconducted  into 
the  boiler.  This  mode  of  condensing  steam  has  been  an- 
ticipated by  several  patentees.^ — (See  Yandal's  patent  for 
oooJing  and  heatiiig  fluidf  vol.  XXIX.,  first  series  of  our 
JooBial,  page  71.) 

The  third  feature  of  the  improvement  applying  to  the 
engine,  for  driving  or  propeiiing,  is  the  adaptation  of  rotary 
valvea  for  supplying  and  cutting  off  the  steam  or  other 
vipoiir.  The  coDBtructioiL  of  these  vahea  ia  like  the  ordi- 
nary regulators  of  air  ftimaoes  or  air  stoves ;  two  of  tiiem 
are  to  be  worked  simultaneously  by  pullies  and  an  endless 
chain,  actuated  by  s(Hne  of  the  rotaxy  parts  of  the  engine ; 
and  by  raeftna  of  these  two  rotary  valves  the  steam  may  be 
admitted  to  one  of  the  working  cylinders,  whilst  the  supply 
is  cut  off  fiuni  the  other,  and  the  stcuni  is  exerting  itself 
expansively.  The  adaptation  of  the  endless  clxain,  for  the 
woddog  of  both  valves  together,  gives  a  uniformity  of 
aetioQ  to  both  pistons,  and  pvedudea  aay  occasion  for  a 
balance  fly  wheel.-^  UnnMcd  m  ike  IfiSntimnt  CjffUej 
August,  1833.] 


Digitized  by  Google 


t  no  .] 


To  David  Stead,  of  Great  M  inchesterstreety  in  the 
eUy  of  London^  merchani^  /or  an  improved  mode  or 
mdtkod  qf  making  or  povmg  ptibiie  etreeii  and  high' 
wat/s,  amd  pkbUe  emd  private  roade,  paike^  caurte,  and 

bridges,  with  timber  or  wooden  blocks, — [Sealed  23rd 
April,  1839.] 

This  improvement  is  the  fixing  of  wooden  blocks  in  close 
contact^  to  fonn  the  pavings  of  streets  and  roada  in  pkoe 
of'stone* 

The  patentee  proposes  to  emplc^  bloeks  of  pine  or  oak, 

cut  into  equal  len*»tbs,  and  to  form  tlu  ir  aiiLfular  sides  in 
regular  figures,  as  squares,  triangles,  or  iiexagons,  and  to 
place  their  edges  in  ckoe  contact,  the  ends  of  the  gfain  of 
the  wood  being  upwards.  They  are  to  he  bedded  upon  a 
lirm  groimd,  of  any  inbstantud  material,  so  as  to  preveirt 
their  sinking. 

X£  it  should  be  deemed  necessary,  the  blodu  of  wood 
nay,  afier  they  have  been  eat  to  the  desired  fom.  Be  satiH 
rated  with  coal  tar,  or  other  chemical  liquid,  in  ovdcsr  to 
preserve  them ;  iiTul  when  fixed  upon  the  ground,  being 
close  against  each  other,  the  interstices,  if  any,  between  the 
blocks,  may  be  iUed  Qp  with  bituBiinotis  eemenfb  •  - 

The  hexagonal  figsre  is  prefemd  by  tiw  patentee,  as  tiib 
edges  or  angles  of  the  bloeks,  when  so  cnt,  wiB  fit  togeAer 
most  com])actly  and  firmly  ;  but  if  s((uare,  or  any  other 
angular  shape  shoiild  be  adopted,  it  is  necessary  that  the 
blocks  should  range  diagonally  across  die  street  or  road. 

BlodcB  of  wood  have  been  belbre  proposed,  and  paitiany 
used,  for  paving,  (see  vol.  IX.  of  our  first  series,  page  1 07,) 
but  the  patentee  seems  to  consider  his  mode  of  fixing  them 
as  new,  or  an  improveiment  upon  what  has  been  heretofore 
done*  He  makes  no  i^eciflc  claim  in  Ida  ayecifteatiott-  ba^ 
yond  the  description  above  given.— [//ii^olM  di  ike  Aro^ 
ment  OJice,  Augmty  ISoO,] 
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To  GhBOBGJR  SifiTHt  qftkeNM^  Ck§Moitu,  B&itd^regi, 
m  ^  comtty  of  3iiddle§0Xt  m  captain  m  her  M^fetip^s 

Royal  Navy^  for  certain  improvements  in  vessels  to  he 
propelled  by  steam  or  other  power,  and  in  the  con^ 
Miruetiom  tmd  arrmngemmU  ^  tko  wimMaetf  /«r  pro* 
pelHng.-^[SetM  ISlh  Nomibery  1688.] 

My  invention  of  certain  improvements  in  vessels  to  be 
piR^ieUed  bj  tteum  or  otliqr  pov€0r»  and  in  the  coii»tnictioi^ 
and.  ttiMigmeiit  o£  the  iwmbiiwy  fivr  paropeUing^  evomt» 
of  two  disdnct  paste  or  headf  t  the  object  of  the  fint  part 
or  section  being  to  render  availaljle,  fur  a  better  purpose, 
oertmn  parts  of  steam-vessels  wluch  ace  90W  but  of  litUe 
iiae^  without  doing  away  with,  their  pi^mnt  eoplofynieati 
and  eoaauts  in  the  appUoatioa  of  boats  to  or  Ibr  the  oovei*- 
ing  of  the  ordinary  paddle-wheel,  and  also  to  the  forming 
the  roofs  or  additional  coverings  over  such  cabins  as  are 
aitnatad  on  each  Bide  of  the  ordinary  paddle-baxaa;  whidi 
hoali  m  to  Vb  propedy  fitted  «Dd  appEad  jbo  audi  aitiift- 
tMHiSi  80  that  they  shall  fSoaan  the  loof  or  ooveringf  the 
paddle-boxes,  or  an  additional  covering  for  the  cabiiks,  and 
at  the  same  Upie  be  readily  m«49  avaUable  f,oxMm$  as  li£e 
Of  other  bo>ta»  in.jca<e  of  dai^ter»  <y  other  occaafana^  And 
the  ol^eet  of  the  second  head  or  section  of  my  iaqEMmsi* 
m^tsis,  to  apply  or  adapt  certain  descriptions  of  proj)ellers 
in  a  better  and  more  effectual  mauner  than  has  been.h^er 
te&io  proposed^,  and  consists  in  the  peculiar  aisaiigeniaiilv 
«onstnictioa»  and  application  of  certabk  totatoiy  paddletf  or 
propellers;  or  propelling  blades,  to  vessels,  Ibr  the  purpose 
of  effecting  their  locoiiiolion  ;  by  which  improvements  the 
propellers  are  rendered  capable  of  being  worked  either  by 
staavr  power*  or  Igr  nuinual  hdionr  of  the ,  ship's  smw*  should 
^  tnp^iapieal  agent  he  out  of  ordflr#  or  whm  tbowi^ 
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detrixable  \  the  propellen  being  bSmo  so  arranged  and  con^* 
stnieied  that  they  may  be  lemoTed  from  oat  of  the  water 

when  sails  are  used  to  propel  the  veesel,  and  alao  that  they 
shall  be  under  water  and  out  of  the  range  of  shots  when  in 
action*  I  will  now  refer  to  the  acoompaDying  drawings,  the 
better  to  iUustrate  my  impvovements.  (See  Fiate  VIII«) 

1,  is  a  partial  transvene  seedon  of  a  paddle^Mxr, 
shewing  the  ordinary  paddle-wheel  adapted  to  a  vessel, 
and  the  first  head  of  my  invention  applied  thereto,  which 
will  be  sufficient  to  explain  liow  the  same  may  be  canied 
into  ^fSdct  when  adapted  to  the  roofe  of  the  side  cabins. 

Fig.  2,  is  a  partial  plan  view  of  the  same.  —  rt,  a,  repre- 
sents the  side  of  the  vessel ;  by  the  ordinaxy  gangway ;  c, 
the  shaft  of  the  paddle- wheel ;  d,  is  the  outer  aide- 
easing  of  Hie  paddle  $  /,  is  the  boat  placed  over  tlie 
paddle-wheel,  and  secured  thereon  by  proper  fittings,  or 
lashed  mth  cords  or  chains,  or  fastened  in  any  convenient 
manner,  the  upper  part  of  the  stationary  or  fixed  casing 
being  consbucted  to  feeeive  and  retain  the  edges  of  the 
boat$  and  in  order  that  the  boat  may  be  launched  or 
low  (*red  into  the  water  with  facility  when  required,  levers 
gf  g,  are  attached  to  the  outer  casing  of  the  paddle-box  by 
joints  at  h,  A;  which  leyezs,  while  the  boats  form  the 
covering  of  the  paddle-wheels  or  the  cabins,  remain  in  ibe 
horiflontal  poation  shewn  in  the  figure ;  but  when  the 
boats  are  required  for  use  in  the  water,  ropes  or  chains, 
f,  fitted  with  proper  tackle,  are  to  be  attached  to  the 
inner  ends  of  the  levers  g,  and  passed  over  the  stann- 
ehions  or  cranes,  k,  k»  By  these  means  Ihe  boats  nay  be 
raised  up  edg-ewise  until  their  edfj:cs  are  in  a  pt  i  [inulit  ul  ir 
position,  when  they  may  he  let  fall  over  the  side  until  they 
arrive  in  the  situation  shewn  by  dots  in  figs.  1  and  2,  where 
the  leVen^i  inajbe  retained  by  the  chains  i;  and  llie  boalB 
loweied  into  the  wMer  by  other  topes  or  chains,  /,  /;  and, 
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by  the  same  means,  they  may  be  hauled  up  into  theb  poai* 
tions  to  fbnn  the  ooTering  of  the  padcQe-boscea  or  cabins. 

It  will  of  course  be  understood  that  the  boat,  when  ap- 
plied to  a  paddle-wheel,  should  be  constructed  without 
thwarts  or  cross-pieces  in  the  middle  part,  as  these  would 
come  in  the  way  of  the  paddle-wheel ;  but  thwarts  may  be 
constructed  to  be  applied  and  adapted  after  the  boat  has 
been  raised  from  oil'  the  paddle-box,  and  when  the  boats 
are  applied  and  adapted  over  the  side-cabins,  the  tiiwarta 
may  be  attached  to  them  in  the  same  manner. 

Fig.  3,  is  a  verdcal  section  of  part  of  the  stem  of  a  yes« 
sel,  shewing  one  of  niy  ini proved  modes  of  constructing, 
adapting,  and  applying  rotatory  blades  or  propellers  there- 
to. The  section  is  taken  through  the  dead  wood  of  the 
ttem  in  a  line  with  the  keel. 

Fig.  4,  is  a  partial  plan  or  liorizontal  view  of  the  same. — 
a,  a,  is  the  dead  wood  of  the  stern  of  the  vessel ;  b,  b,  is 
the  prop^ng  shaft  leading  from  the  steam-engine:  upon 
this  shaft  is  securely  placed  one  set,  c,  of  the  rotatory  pro* 
pellers  or  blades,  which  revolve  with  it  as  their  axle ;  the 
other  set,  a,  are  also  mounted  upon  tliis  shaft,  but  revolve 
freely  upon  it.  The  shafts  and  bosses  of  the  wheels  are  to 
be  fitted  and  adapted  to  rerolve  in  proper  bearings  in  the 
firamework  of  the  stem  at  e,  e*  Upon  the  boss  of  the  blade 
d,  is  attached  the  bevil-whecl  f,  which  takes  into  another 
toothed  wheel,  g,  revolving  upon  a  pin  or  stud,  receiving 
Its  motion  from  another  bevil^wheel,  h,  on  the  axis  of  the 
rotatory  shaft  b.  By  these  means  the  two  sets  of  propellers 
or  blades  arc  made  to  revolve  in  different  directions  and 
propel  the  vessel,  their  inclined  sides  forcing  the  vessel 
fiirward,  as  they  move  round,  afiter  the  manner  of  a  portion 
of  a  screw  propeller,  or  the  scnlfing  morement  of  an  oar* 

In  order  that  these  propellers  may  be  removed  out  of 
the  water  when  not  re<5[uired  to  drive  the  vessel,  the  bear- 
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at  Cf  are  funttihad  with  cover  or  top  pieces,  i| 
moving  m  ii^gnkr  or  otiber  fhiqped  groorat^  k,  and  ae- 
cnied  b J  keys  or  oottan^  if  (  pawed  lluougli  part  of  the 

framework.  When  tiie  propellers  are  rcc|uired  to  be  uii- 
abi^pedf  ttiese  keys  are  to  be  taken  out  and  the  pieces  i, 
lemmredt  and  the  shaft  or  axle  drawn  back  out  of  the 
hotm  of  tlie  propellent  when  the  blades  with  their  bonei 
may  be  taken  out,  and  by  die  same  means  again  applied  when 
wauted.  The  axis  b,  is  passed  liiiough  a  stuiiiiig-box  at 
01,  to  prerent  water  leaking  into  the  ship ;  and  in  case  the 
fnaehineiy  or  eqgiiie  should  get  out  of  ordeTf  the  lAiaft  k  is 
to  be. so  constmcted  and  oooneeted  thereto^  that  it  may 
be  readily  disunited,  and  the  propellers  set  in  motion  by 
bands,  ropes,  or  chains,  passed  around  the  grooves  o,  o, 
in  the  wheds/,  and  k,  and  wocked  by  noma  of  the  wind- 
lass belonging  to  the  Tcosely  tamed  by  the  mannal  laboor 
of  the  ship^s  crew.  The  modes  of  iitting  and  using  such 
ropes  or  chains  being  easily  understood^  it  is  not  necessai^ 
fox  me  to  desocibe  them. 

Fig*  5,  ia  a  wgrfwiwlation  of  the  ataai  of  a  imrnH,  ahew^ 
ing  my  improved  manner  of  applyii^  and  adapting  two  sets 
of  rotatory  propellers  or  blades  thereto,  one  on  each  si4c 
of  the  rudder. 

£ig,  6»  ia  a  side-view,  of  the  9me.^0t  a»  are  the  pv»- 
pellexas  the  shaft  leadiqg  fron  the  steam-engine  or 
other  first  morer:  c,  is  a  stay  or  bar  \Nliich  iiiay  be  used  tu 
carry  an  outer  bearing  to  steady  the  shafts  b,  if  thought 
necessary.  It  will  be  seen  in  this  as  well  aa  the  £umer 
application  and  arrangement  of  propstDen,  that  in  oonse- 
quenoe  of  these  being  two  sets,  and  they  levelving  in  op- 
posite directions,  the  action  of  the  rudder  of  the  vessel  will 
not  be  afiected  by  the  water  oomiug  from  the  propellers^ 
aa  is  the  case  when  only  one  set  of  such  xotatey  blades  are 
iMed :  and  I  would  hegte  muurk,  that  the-  wdl^kaown 
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•crew  pnipaUen  may  be  uaed  in  pkee  of  tk»  hbdesy  if 
tkoofllit  dewaUe* 

•  Fig.  7^  is  a  partial  dcetch  of  one  side  of  a  steam-vessel, 
shewing  the  situation  of  three  boats  applied  as  described 
mulef  the  fiitt  head  of  my  improv^iieikta.-^  ie  the  boat 
placed  as  a  owt  the  ordiiiaiy  paddle-idieel  ^/ 

and  c,  c,  are  two  eliher  boats,  plaeed  om  the  eide-eahiiia 
at  a,  a: — e,  represents  the  situation  of  two  sets  of 
rotatory  propellers,  which  may  be  thus  applied  and  worked 
bj  shafte/,/,  and  may  be  need  la  case  of  the  paddle-wheel 
ben^  damaged,  or  tihe  en^e  gettii^  oufcof  ocder  or  hmig 
stopped  fioin  want  of  fuel. — [Im  oiled  in  the  Soils  Chapel 
Ojfice^  Mojf  1839.] 


To  Thomas  Lund«      Comkilt,  m       eHj^of  Londomf 

CmtCTf  yor  Jlie  IINieMMia  ^  tmpntftKMmS  in  mmiftUltWg 

"  eofwe  yuMi  iMiiff  mni  o§m&r  iwmee,  tPwWOTwiiiioieeif^/ii* 

-  ctftjfy,  a»<i^  aajeif/, — [Sealed  3id  August,  18o8.j 

Tbxri  aie  two  dlstiiict  leatofi^  m  this  iimiition9--ti»» 
&it  ie  a  frame,  in  which  a  botHe.is  to  be  placed,  and  held 

firmly  whilst  the  cork  is  withdrawn  by  means  of  mecha- 
nism i  the  second  is  the  adaptation,  to  a  corkscrew,  of  a 
spdng  holder,  which  is  to  embiace  the  neck  of  the  bottle* 
Pkte  yill.|  %» 10,  xepreaentB  the  ftame  and  appaiatiia 
fst  drawing  the  cork,  consisting  of  a  bar  of  iron  snp- 
j)(jrted  Hpou  feet,  so  as  to  place  it  at  such  an  inclination  as 
shall  not  disturb  the  crust  of  the  wine  whilst  the  cork  is 
dtawing>  nor  aUow  the  liquor  to  flow  out  when  the  cexk 
lias  boon  witlkbcawn* 

'  The  bottle  is  placed  upon  a  cradle  b,  lined  or  padded 
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with  soft  matenaly  as  leather,  which,  cfadle  is  enabled  ta 
slide  up  and  down  the  bar  a,  for  the  puipoee  of  bringiii^ 

the  neck  of  the  bottle  to  the  collar  c',  of  the  coifecrew. 
The  cradle  b,  is  held  in  its  adjusted  position  by  a  spring- 
eatch  d,  taking  into  a  rack  at  the  under  part  of  the  plate  a, 
which  spting-^tch  may  be  withdrawn  from  the  rack  by 
depressing  a  thinnb>piece,  |?heil  the  cradle  may  be  alid^ 
den  lip  or  down. 

The  corkscrew^  upon  the  principle  of  the  well-known 
patent  of  ThomaBon,  or  of  any  other  snitable  eonatnietimiy 
is  mounted  on  a  bracket  arm  9,  and  is  turned  by  a  winch/, 
so  as  to  introduce  tiic  worm  into  the  cork,  and  afterwards, 
to  draw  out  the  cork  in  the  way  commonly  practised. 

Such  an  apparatus  may  be  attached  to  a  butler  s  table, 
in  a  pantry,  or  wine  cellar ;  and  a  knife,  having  a  brush  in 
its  handle,  may  be  provided  for  cutting  off  the  end  of  the 
cork  and  brushing  it  clear. 

Fig.  11,  represents  an  ordinary  hand  corkscrew,  having 
steel  ^xings  gt  attached  to  the  lower  part  of  the  collar. 
In  drawing  a  cock,  these  springs  are  tot  ]^essed  on  to  the 
neck  of  the  bottle,  so  as  to  embrace  it,  and  cause  the  cork- 
screw to  be  firmly  attached  to  the  bottle. — InroUed  in  Hie 
ImrolmaU  Office^  Febrmary^  1839.]  x 


('fa  tile  JSAlor  of  the  Londm  Jmw^  mid  JUfertory  t^f  Artt,  Sfc.) 


SiR| — ^The  plan  proposed  to  the  Adnnralty,  by  Mr.  Tait,  Anr 
constructing  Harbours  of  Refuge  on  various  parts  of  our  coart 
is,  I  <]uiik,  of  too  much  national  importanee  to  be  allowed  to 
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rest  upon  the  already  overloaded  shelves  of  the  Admiralty  Of- 
fice :  I  ilicrefore  avail  myself  of  the  mediiiin  of  your  Journal 
to  commimicate  a  sketch  of  the  proposed  plaiii  conceiving  that 
to  be  the  most  effectual  mode  of  briogiag  it  under  the  aotice 
of  engiiieeni  and  other. practical  men  connected  with  the  sea 
service* 

In  the  accompanying  sketch  (see  Plate  VIII.  fig.  12)  of  a 
plan  of  a  Harbour  of  Refuge,  partially  isolated, — being  a  modi- 
fication of  Mr.  Tait's  "  Isolated  HarhQurt^-^he  has  designed  not 
one,  but  three  harfaouis,  to  aU  i^pearanoe.  That  in  the  centra 
is  obviously  for  a  temporary  parpoae»  in  so  far  as  it  has  to  act 
as  a  harbour*  It  seems  to  be  a  kind  of  interim  or  storm  har- 
bour;— '*any  port  in  a  storm."  Those  on  each  side  of  it  are 
excellently  adapted  to  afford  permanent  and  safe  shelter,  as  well 
as  to  permit  vessels  to  land  and  take  in  their  cargoes.  Even  tlie 
ttorm  harbour  would  admit  of  this  convenience  also,  if  wind  and 
weather  permitted. 

There  is  no  doubt  that  a  harbour  constructed  on  the  above 
plan  would  not  only  be  easy  of  access  during  almost  any  gale 
that  can  blow — with  the  exception  of  those  only  from  the  N. 
and  N.W. — but  must  aiibrd  every  requisite  security  to  vessels 
^ing  refuge.  I  allude  particularly  to  the  two  lateral  harbours. 

The  prevailing  wind  appeam  to  be  supposed  £rom  the  S.W.» 
and  the  flood-tide  to  run  in  a  S.W.  and  by  W.  dtrecdon.  On 
carefuSy  examining  the  above  sketdi,  it  is  hardly  possible  to 
imagine  a  direction  for  the  wind  to  blow  from,  whicli  would 
produce  any  commotion  witlnn  the  two  lateral  harbours.  1  here 
ia  just  one  point — and  that  is  due  £. — from  which  a  tiilt  of 
wind  could  be  perceptible  near  the  entrance  only  of  the  weatem 
harbour;  and  here  it  wonld  be  neiitralized  by  impinging  against 
the  angle  immediately  opposite  to  its  entrance. 

I'he  easy  access  to  tlui.  harbour,  by  its  spacious  cntiuucc  and 
free  aiui  full  admission  of  the  sea  into  the  outer  or  centre  har- 
bour, is  a  most  important  feature.  The  wave  is  not  only  rc> 
oeived  into  it,  but  appaiently  wekomed,  in  all  its  ftury,  with  all 
its  sand  and  diingle  to  booL  The  nearest  and  easiest  course  of 

TOL.  XV.  M 


Digitized  by  Google 


178 


Ortgmai  CommumcaUom. 


the  sea  is  here  directly  towards  the  shore,  where,  by  a  contnc- 
ckm  of  the  channri  and  coueqnent  aeoderatioa  of  the  enmnt  or 
ware,  iMitfa  the  sea,  and  its  load  of  ahini^  (if  any,)aTe  cairied,  bf 
a  sliort  coone,  Toand  tihe  north  end  of  the  east  harbour.  It  must 

he  unnecessary  to  add  here,  iliat  before  this  powerfully  accele- 
rated current  has  expended  its  monientum,  it  will  be  joined  by 
die  natural  current  of  sea  from  the  S.S.W.,  which,  co-operating 
widi  the  artificial  current,  will  be  iiilly  adequate  to  carry  ihe 
ahinglle  Ibrward  in  its  Eastern  coarse.  By  this  arrangement, 
Mr.  Tait  proposes  to  give  the  shingle  die  fidl  advantage  of  die 
ground  swells  and  also  of  the  wind  and  wave,  which  are  said  to 
have  more  influence  on  the  movements  of  the  bliiuLK  ihaii  even 
the  tidal  currents. — The  tidal  currents,  however,  do  not  appear 
to  be  orerlooked  in  the  present  design.  The  eastern  of  theie 
harbours  is  joined  hy  a  bridge  of  comnmnication  to  the  shore. 

But  in  case  the  above  plan  should  be  oonsidefed  tooeatpensive 
for  a  nation,  already  broken-backedf  with  the  support  and  main- 
tenance of  every  kind  of  frivolity,  (cliiefly  to  serve  the  mere 
purposes  of  polilical  parties,)  and  therefore  with  little  left,  to 
expend  on  the  real  and  substantial  esseiUmU  of  the  country, 
Mr*  Tait  has  likewise  designed  anodier  plan  of  a  Harbour  of 
Refuge,  (fig.  13,) — adapted  also  to  a  sfain^e  coast, — which, 
though  not  quite  so  capacious  as  that  shewn  in  the  former  figure, 
(12,)  is  certainly  rmu]!  less  expensive: — 

It  consists  of  an  outer  and  one  inner  harbour.  From  the 
arrangements  here  adopted,  it  will  he  evident  that  no  shingle 
can,  by  any  possibility,  get  into  the  inner  harbour;  and  the 
outer  harbour,  though  arranged  purposely  to  admit  fiedy  bodi 
die  sea  and  die  shingle,  cannot  retain  any  pordon  whatever  of 
sliIiiLzle,  which  might  be  thrown  into  it.  The  shingle  readily 
jQuds  its  way  shoreward,  the  shore  being  here  left  free  and  open 
to  receive  it,  and  so  sloped  off  as  to  allow  the  shingle  to  travd 
obliquely,  in  its  natural  and  usual  course,  eastward,  widi  the  flow 
of  the  tide. 

The  entrance  to  die  harbour  (fig.  13)  is  ako  fully  open  sea- 
ward,— so  that  in  a  storm  no  vessel  cau  have  the  least  difficult 
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(even  at  night  with  lights  on  the  east  and  west  piers)  to  make 

the  outer  harbour,  in  the  jirst  instance.  Here  she  will  find  tern-  * 
porary  protection,  at  least,  under  tl)e  Ice  of  the  ovcrslappina;  and 
extended  south-west  breakwater.  At  all  events,  it  cannot  be 
doubted  that  she  would  be  much  safer  here  than  buffeting  about 
in  the  open  tea*  in  a  storm*  From  this  outer  harbour  she 
can  be  towed,  on  the  first  opportunity,  into  the  inner  harbour, 
where  not  a  breeze  can  enter  to  "  ruffle  the  calm  serenity  of  its 
surface." 

The  prevailing  wind,  current  of  the  tide,  and  bearings,  are  all 
supposed  to  be  similar  to  fig.  12. 

'  The  expense  of  a  harbour  similar  to  fig.  tS,  containing  in  its 
inner  area  about  ten  or  twelve  acres,  and  in  its  outer  area  about 

three  or  four  acres,  would  not  amount  to  an  exorbitant  sum, 
provided  materials  were  nearly  at  band,  or  at  no  great  distance. 
The  shore  requires  little  or  nothing  to  be  done  to  it,  further 
than  a  substantial  abutment  for  the  bridge  of  communication  be- 
tween it  and  the  eastern  pier.  It  is  proposed  that  the  centre 
pier  should  be  of  a  good  breadth,  with  a  parapet  running  through 
the  middle  of  it,  to  within  about  fifty  feet  of  its  outer  extremity, 
■  It  will  be  observed  that,  generally  sptaking,  the  inner  harbour, 
according  to  fig.  13,  can  be  made  almost  of  any  extent.  This  is 
important. 

I  consider  this  a  most  suitable  contrivance  fi)r  a  Harbour  of 
Refiige,  so  much  wanted^  on  the  south-eastern  shingle  coast  of 

England.    If,  for  instance,  the  French  were  to  adopt  it,  we 
should  be  sure  to  copy  it  from  them  immediately ! 

I  am.  Sir,  yours,  &c, 

Nautxcus* 

Wmlmer,  lOth  October,  im. 


DAGUERREOTYPE. 

This  extraotdinaiy  discovery,  by  which  the  pictures  of  all  ob- 
jects received  into  the  camera  obscura  may,  by  the  spontaneoua 

operation  of  light,  be  rendered  permanent,  lias  very  naturally 
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excited  great  intereit,  particularly  among  artists  and  philosopher** 
.  But  that  interest  we  regret  to  find,  haa  not  been  limited  to  llie 
mere  admixalion  which  ao  exhibition  of  lueh  nvprising  philosO" 
phica!  elfedi  nmat  natorally  eall  ferft;  it  haa  ndaed  np  pre< 

tenders  who  have  been  long  lauiiliur  with  the  i'act,  though  they 
never  promulgated  it  to  the  world*  and  now  think  it  extremely 
illiberal  that,  in  an  age  like  this,  the  march  of  adence  should  be 
intemqpted  by  any  dainia  of  peraonal  enwininent  &n  the  dia- 
eoTciy  of  a  principle  pre-exiating  in  nature. 

With  theae  feelings,  aeveral  attempts  have  been  made  by  per- 
sons in  no  way  connected  with  tlit  inventor,  or  authorised  by 
him  or  his  representatives,  to  exhibit  the  Daguerreotype  in  Lon- 
doOf  in  defiance  of  a  Patent  granted  in  this  country  to  Mr.  Milea 
Berry,  before  die  invention  waa  pnbliahed  in  France;  whidk  at- 
tempts, though  abordTe  in  tbemaelvea  and  only  calculated  to 
bring  the  subject  into  contempt,  hare  been  reluctantly  disoon- 
tinned,  iVoui  au  a])prehension  of  falling  into  the  fangs  of  that 
grizzle  phantom  ycleped  the  Law. 

The  consequence  of  such  restraint  imposed  upon  piratieal  at- 
tempts to  invade  the  patent  ri^  of  Mr.  Berry,  haa  been  repeated 
thieata  to  oyertom  the  Patent*  and  a  host  of  inyectvrea  gainst 
Patent  Agents,  who  are  presumed  to  look  ont  for  aU  useful 
discoveries  made  abroad,  and  immediately  to  ap|)ropnate  such 
novelties  to  tlieir  own  exclusive  use  and  emolument  by  securing 
Patents  for  them  in  this  country. 

Sttdi  an  impression  must  be  extremely  iiynrioaa  to  the  parties 
against  whom  it  is  entertained,  and  necessarily  strike  at  die  root 
of  that  confidence  whidi  Patentees  most  of  necessity  repose  in 
tlie  judgment,  integrity,  and  honour  of  their  Agents.  It  therefore 
becomes  an  imperative  duty  to  disabuse  the  public  in  diis  matter, 
and  to  state  fully  and  unequivocally,  that  of  all  the  Patenta  taken 
in  this  or  other  countries  in  the  names  of  Messrs.  Nxwvox  and 
Bbert,  or  either  of  them,  or  of  any  perms  connected  witli  tlieir 
Offices  in  London  or  Manchester,  in  no  one  instance  have  they 
retained,  or  evcai  considered  that  tlicy  ever  possessed,  any  pecu- 
niary interest  in  such  Patent, — havmg  in  all  cases  merely  repre- 
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sented  the  ptrties  from  whom  the  eominuiiicatioiis  were  made, 
and  assigned  the  entire  grant  at  the  completkm  of  thdr  bonness 
as  Agents. 

These  remarks  have  been  called  forth  principally  by  letters 
recehred  from  Mr.  Berry,  who  is  at  present  in  Paris  on  other  biisi- 
tie8S>  and  from  n^ch  we  make  the  following  extracts,  with  copies 
of  other  letters  to  and  fiom  MM*  Dagnerre  and  Niepce,  like 
parties  interested  in  Ihe  English  Patent  taken  in  Mr.  Berry's 
name 

"  This  inveotioo  or  discovery  is  not  the  creature  of  a  day,  but 
tbe  vesnlt  of  many  years'  study,  labour,  and  assiduity,  patiently 
pursued  by  MM.  Daguerre  and  Niepoe ;  and  when  the  desired 
result  was  obtained,  the  French  Govemment  purchased  the  right 
thereto  in  France  for  the  benefit  of  their  own  people,  givin-z  the 
Invciuors  a  proper  remuneration  for  Aeir  discovery,  and  years  of 
study  and  attention ;  and  I  am  proud  to  do  honour  to  the  King 
of  the  French,  the  Government  of  France,  and  the  scientifie  men 
who  have  fostered  tins  invention  and  given  it  to  that  people* 
But  in  purchasing  the  invention  for  herself  Fhmce  did  not  intend 
gratuttously  to  give  it  to  England  and  the  whole  world. 

"This  erroneous  idea  seems  to  ha\e  taken  possession  of  many 
of  our  countrymen,  as  well  as  foreigners.  And  why  should 
France  pay  so  la^  a  remuneration  as  she  has  done  to  the  pro- 
prietors of  the  Daguerreotype,  for  the  empty  honour  of  giv- 
ing it  to  the  people  of  En^and  or  any  other  nation?  Yet  the 
moment  this  beautiful  discovery  was  made  known  in  France, 
many  individuals  started  fioin  both  cuiiiilrics,  some  from  En- 
gland, to  learn  the  process,  intending  to  use  it  for  their  own  be- 
nefit, — and  others  from  France,  with  an  imperfect  knowledge,  to 
exhibit,  and  rob  the  Inventors  of  their  just  reward  in  our  coun* 
try.  These  individuals,  finding  that  their  anticipated  harvest  of 
plunder  was  stopped  by  the  invention  being  patented  in  Englsnd 
previous  to  any  exposition  in  France,  turn  round  and  shew  their 
teeth,  in  spite  of  what  they  know  is  just  and  honourable  towards 
the  real  authors  and  proprietors  of  this  discovery. 
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**  The  facts  arc  these : — The  French  Government,  under  die 
adviM  and  directioo  of  that  worthy  and  eminent  philosopher 
M.  Arago,  purchased  die  whole  and  sole  to  exercise  this 
invention  of  MM.  Daguerre  and  Niepce,  for  the  use  of  France 
and  the  French  people ;  and  these  gentlemen,  acting  under  the 
advice  of  their  friends,  took  care  to  protect  the  discovery  in 
England  and  Belgium, — and,  1  believe,  elsewhere, — before  they 
made  any  eitpoflition  of  it  to  the  French  nation. 

JBxperienee  has  shewn  that  these  remarks  are  perfectly  cor- 
feet;  for,  beside  odiers,  we  have  had] in  London  an  attempted 
ezhilntion  of  this  invention  by  a  M.  St.  Croix,  at  the  Adelaide 
Gallery  of  Practical  Science,  the  proprietors  of  whicli,  in  defiance 
of  legal  proceedings  corameticed  against  them,  have  supported 
M.  Croix  in  his  piratical  attempt.  Without  further  observa- 
tion on  the  injury  this  exhibition  has  done  the  inventioD,  and  the 
dishonourable  manner  in  which  the  proprietors  of  that  institu* 
tion  have  acted,  I  will  give  you  copies  of  some  letters  I  have 
received  iii  tlii;:>  business. 

Yours, 

«'  Paris,  26th  October,  1839."  "  M.  Berry, 

[^Translation.'] 

"  Paris,  October  18th,  1839. 

*•  Sib,— 1  consider  it  due  to  truth  and  to  the  Daguerreotype, 
which  M.  Sainte  Croix  injures  considerably,  to  certify  to  yon 
without  loss  of  time,  that  this  gentleman  is  totally  unknown  to 
me — ihnt  he  left  Paris  before  he  knew  how  to  execute  the  pro- 
cess, and,  consequently,  that  the  sketches  he  obtains  can  hi  no 
manner  give  an  idea  of  the  invention. 

**  I  avail  myself  of  the  same  opportunity  of  stating  as  a  fact, 
that  none  of  the  sketches  taken  by  me  have  been  sold,  and  that, 
consequently,  such  sketdies  as  have  been  offered  for  sale  and 
represented  as  emanating  from  me,  have  been  executed  by  other 
persons. 

I  remain,  Sir,  with  due  regard,  &c 

"DaGU£&R£. 

**  Mr.  Miles  Berrt,  Civil  Engineer, 

qf  tlui  OJice  fur  PuitnU,  London:' 


Digitized  by  Go 


183 


Enclosed  also  is  a  letter  from  Mr.  Pye,  an  artist  of  wmt 
note  in  London,  with  M.  Daguene*B  reply  thereto : — 

'*  October  4th,  1839. 

42,  Clft£MCE8T£R  PlaCE,  FlTZEOY  SaVilEB, 
**  liONDOX. 

**  To  li.    M.  Daoosere,  Esq* 

*'  SiR» — Tlie  invention  of  Daguerreotype  will,  no  doubt,  link 
jonr  name  with  tfaose  of  the  distinguished  men  who  haye  con- 
fencd  great  benefits  on  yoitr  country;  and  the  French  Govern- 
ment, In  rewarding  you  and  giving  yoiir  discovery  to  ^  crnlised 

world,  has  so  digmfied  itself  by  ilie  act,  tliat  yuur  iiuention  and 
the  Government  of  your  country  form,  at  tliis  moment,  the  most 
interesting  and  pleasurable  subject  of  conversation  aniongst  men 
of  art  and  science  in  London* 

"  Yet,  whilst  France  is  thus  honored  by  yon  and  its  Govemr- 
raent,  Mr.  Berry,  an  Englidmian,  announces  by  daily  advertise- 
ments in  the  London  newspapers,  that  he  has  taki  n  uuL  a  Patent 
which  gives  to  liini  exclusively  the  right  of  practising  Daguerre- 
o^pe  in  England,  and  that  he  is  determined  to  prosecute  all 
persons  who  may  interfere  with  him  by  '  molstii^,  «stflff»  txer^ 
Mmgt  Of  MSMfiaig 

**  There  appears  something  so  very  extraordinary  in  the  pre- 
tensions of  Mr.  Berry,  (he  having  laid  no  claim  on  the  ground  of 
beinji;  the  invtntor,  nor  in  right  of  any  moral  authority  vested  iii 
him  by  you,)  that  there  is  growing  amongst  the  admirers  of  your 
discovery  in  London,  a  determination  to  try  by  a  Court  of  Law 
the  vahie  of  those  pretensions^  and  to  publish  ihe  result  in  the 
French  and  English  newspapers. 

Before  taking  that  step  which  may  lead  to  an  Action,  it  is 
deemed  well  to  request  that  you  will  have  the  goodness  to  inform 
me  whether  you  (having  sold  your  invention,  and  your  Govern- 
ment having  given  it  to  the  world)  have  vested  in  Mr*  Berry,  or 
any  other  Rngjishman,  any  exdusive  right  m  it. 

**  Congratulating  you  on  the  very  hononhla  distiaetieii  yon 
banre  acq^uired,  and  trusting  that  the  importanos  attached  to  your 
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iavtuliun  in  England  will  be  deemed  an  apology  tor  the  trouble 
this  communicaUon  may  occaakxi  you,  I  await  tiie  ikvour  of  your 
replyt  andrenuun,  Sir, 

•*  Your  very  obedient  servant, 
[Tfanslathom,'] 

**  Sir, — ^In  answer  to  yowr  letter  of  Ae  4lh  mttmit,  respectini^ 
die  process  of  the  l)aL,nierreot\ pe,  and  the  rattiit  in  England 
obtained  ibr  the  same  in  the  name  of  Mr.  Miles  Berry,  Chancery 
Lane,  previaui  to  any  expoaitum  thereof  in  France,  I  beg  to 
atate  tiiat  it  ia  with  my  Ml  ooncurrenoe  tbat  the  Patent  haa  been 
ao  obtained,  and  that  Mr.  Milea  Berry  haa  fidl  anthority  to  art 
aa  he  thinka  lit,  nnder  proper  leg»l  adTioe. 

*•  I  would  add,  tbat  li  you  will  take  the  trouble  to  read  attcn- 
tivt'ly  the  articles  of  agreement  between  me  and  the  French 
Government,  you  will  see  that  the  process  haa  been  add,  not  to 
the  civiliaed  world,  but  to  die  Government  of  Ptanee,  fer  the 
benefit  of  iny  feUow-oou&trymen. 

With  thanks  for  yonr  good  wishes  and  flattering  letter,  and 
esteem  for  your  hijjh  talent  as  an  artist,  and  with  desire  to  have 
good  will  and  assistance  in  England  as  well  aa  in  France, 

I  remain.  Sir, 

**  Your  obedient  servant, 

**  Daouibu. 

To  Mr.  John  Pye,  London." 

In  further  confirmation  of  what  hais  been  said  above,  we  give 
the  translation  of  a  letter  written  to  M.  Niepce,  by  a  Mr. 
A.  Canning, — we  believe,  a  Patent  Agent, — who,  on  behali'  of 
a  Mr.  Delianson  Churh,  abo  a  Patent  Agent,  appears  to  thorealen 
deatmetiira  to  the  Patent  in  England  uakaa  be  ia  aUawed  to 
participate  in  ita  advantagea : — 
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[TramUuion.'] 

"  P&Btti  Ml  October,  1S39. 
**  24^  Rob  St.  Lasahe. 

**To  M*  Nl£PCB. 

*•  Sir, — ^1  received  an  answer  from  Mr.  Delianson  Clark,  to 
whom  I  had  communicated  the  proposali>  you  said  had  been 
made  to  you. 

"  His  letter,  I  must  confess,  is  fiur  from  expressing  satisfiwtion. 
Having  in  a  finnk  and  loyal  manner  desisted  firom  an  opposition 
to  your  application  for  an  English  Patent,  and  sacrificed  tiie  first 
steps  he  had  taken,*  he  considered  he  had  a  right  to  expect  you 

would  eajrerly  avail  yourself  of  liis  services,  and  that  a  commu- 
nity of  interests  would  thus  secure  to  you  advantages  you  could 
hardly  obtain  but  through  his  mediation.  Therefore,  hurt  as  he 
is  at  seeing  hisjoffers  rejected,  and  disbelieving  those  made  to 
you,  he  threatens  to  throw  in  your  way  obstacles  which  your 
interest,  better  understood,  would  induce  you  to  avoid.  He  men- 
tions to  1110  the  difficulties  he  intendis  raising  against  you ;  and 
knowing,  as  I  do,  his  resources,  his  position  in  London,  and  the 
turn  of  his  mind,  I  assure  you  I  do  not  exaggerate  either  his 
dissatisfiiction,  or  the  means  he  has  of  proving  it. 

''Allow  me  tberefi>re,  Sir,  to  beg  of  you  to  pause  be&re  you 
take  a  decision,  and  to  bear  in  mind  that  his  dissatisfiiction  has 
a  just  cause,  and  that  his  co-operation  may  be  as  useful  as  his 
competition  would  be  dangerous. 

I  remain.  Sir,  with  due  regard,  Sic 

(Signed)        A.  Camitino.'' 

*  Ve  prenanehewas  obRgsd  to  absndon  s  caveat  he  lisd  enlend  to  catch 
dili  hivcntton,  notben^  bi  pswomon  cff  sneh  islbraiatioB  at  wmdd  oiable 
Uai^lB  laits  sa  cppcsidoa  agsimt  the  Attnmcygmenl's  Bcpoit  oa  Mr 
Bcnys  Petition  ftr  the  Potent 

We  have  oAcr  lotlsn  upon  tho  same  ittlject,  omoog  wbioh  we  find  that 
a  parly  who  obtamed  a  Potont  here  hi  May  last,  is  about  attmptingto  ineor- 
pccale  into  bio  Spocillcatiaii  tho  invention  of  MM.  Daguerre  and  Niqpce, 
'^hoi^  wo  hero  Hw  most  poMve  eviteeo  that  his  invention  in  no  one  fea- 
Ubo  hod  any  nomblanoo  to  Ao  Daguerreotype,  nor  had  any  f«oh  idea, 
entered  his  mind  at  the  time  he  aoUcitod  bia  Patent.— Boivoa. 
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MINERS'  PATENT  SAFETY  FUSE. 

DSTOV  ABnZEB,  IVLT  89* 

Bick/ord  aad  alhers  v.  Skmet  ike  Fonder. 

Tbis  was  an  action  ibr  an  Infruigenient  of  die  plaindflB*  aole 
right  to  the  mandacture  and  sale  of  the  **  Miners*  Patent  Safe^ 

Vuse,"  the  question  being  of  considerable  importance  to  the 
parties  concerned. 

Mr.  Erie,  Mr.  Crowder,  and  Mr.  Smith  were  for  the  plaintiffs; 
Mr.  Sergeant  Bonipas  and  Mr.  Batt,  for  the  defendant. 

The  Safety  Fuse  is  a  kuid  of  small  iope»  spun  with  a  layer  of 
gunpowder  running  through  the  centre,  the  outside  being  coated 
with  pitch  or  tar,  with  whitening  sprinkled  over  it  to  prevent  its 
sticking  to  the  hand.  This  fuse  is  used  for  blasting  mines  and 
rocks,  and  is  a  valuable  invention,  inasmuch  as  it  obviates  the 
dreadful  accidents  that  fiequendy  occurred  by  the  old  modes  of 
blasting  by  the  rush  or  quiD.  A  beauttfblly  executed  model  for 
manufacturing  the  fiise  was  placed  on  the  table,  from  which  the 
process  was  clearly  explained  to  the  Court  and  Jury.  It  was 
contended,  on  the  part  of  the  plaintiff,  that  he  was  the  original 
inventor,  and  his  patent,  taken  out  in  1831,  was  proved.  Evi- 
dence was  then  given,  that,  in  1837,  a  woman  named  Hoskiog 
left  the  Victory  of  Messrs.  Bickford,  and  went  into  the  employ 
of  defendant,  who  erected  a  machine  resembling  the  phuntifis*, 
and  manufiictured  an  article  imitating  dieir  fuse,  which  article  he 
bukl  to  the  injury  of  the  pLaiuiffs'  rights:  the  plaiiiiilFs'  witnesses 
also  deposed  that  they  had  never  seen  a  fuse  in  use  like  Mr. 
Bickford's,  before  he  introduced  it. 

The  defendant  alleged  that  Mr.  Bickford  was  not  Uie  original 
Inventor,  bat  that  the  Safely  Fuse  was  in  public  use  before  he 
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took  out  his  patent,  and  that  he  had  not  infringed  the  patent,  as 
neither  die  machine,  the  nutteiiak  of  the  fiiae^  or  the  fiue  itael^ 
were  propeily  described  in  the  patent^  as  required  by  law*  The 
main  question  appewed  to  be,  as  to  the  invention  and  prior  use 

of  the  article ;  the  defendant's  counsel,  in  the  course  of  the  exa- 
mination, agreeing  to  admit  that  he  had  infringed  the  patent,  so 
far  as  the  manufacturing  and  selling  a  similar  article  went. 

A  number  of  witnesses  were  examined  on  both  sides,  but  they 
did  not  bear  out  the  Cornish  motto  of"  one  and  all,**  as  they  tohl 
different  stories. 

The  case  was  adjourned  at  the  risincr  of  the  Court,  and  pro- 
ceeded with  on  Tuesday.  The  cxaniinaiion  of  the  defendant's 
witnesses  occupied  the  Court  till  two  o'clock ;  and  at  four  o'clock 
the  Jury  returned  their  verdict  for  theplaittti£b — Damages  One 
ShiUmg. 


0 ranted  Jot  Scuil and  subsequent  to  2'2d  Seplember,  1839. 


Peter  Lomas,  of  Bobon-le-Moors,  Lancastersliire,  weaver,  for 
certain  improvements  in  looms  for  weaving^-Sealed  9th 
October,  1889» 

Joseph  Garnett,  of  Haslinp:dcn,  same  county,  dyer,  couuiumi- 
cated  by  a  foreigiier,  residing  abroad,  lor  certain  improvements 
in  machinery  or  apparatus  for  carding,  drawing,  roving,  and 
spinnttig  cotton,  flax,  wool,  and  other  fibrous  materials. — 
Sealed  9th  October,  1889. 

Joseph  Daires,  of  Nelson-square,  London,  for  a  composition  for 
protecting  wood  from  flame.— Sealed  9th  October,  1839. 

WilldnsoA  Steele  and  Patridi  Saodemm  Steele,  ironmongexs^ 
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Oeofge*Btfecl»  Edinbnigii,  in  improreiiiaits  in  kitchen  nnges 
lof  cnbiiuy  puvpocei^  snd  ftpptntns  for  nmii^  die  temps* 
nttnre  of  water  in  baths,  and  oAer  uses. — Sealed  18th  October, 

1839. 

Wflliam  Edmonstoii  and  Jamea  Edmooitoii,  both  of  Manchester, 
engmeersy  fixr  certain  hnprovementti  in  the  madiinery  or  apps" 
ratna  for  the  mannfectme  of  wood  screws  and  screw  bolts. — 

Sealed  19th  October,  1839. 

Robert  Stewart,  of  North  Woodside,  near  Glasgow,  Ibr  an  im- 
praved  eiana  £»r  raising  atonea  or  other  heairj  subatuiees  from 
quarries  or  other  warlM.*-Sealed  29nd  October,  18S9. 

Samuel  Hall,  of  Ba^iford,  engineer,  for  improvemenu  in  sleao 
o^iBea  and  in  pcopeUii«.-— Sealed  2iui  October^  IS^. 


0m  v«tetit# 

S£AL£D   IN  ENGLAND. 

1839. 


Joseph  Clinton  iiobertson,  of  Peterborou^  Court,  Eleet- 
atreety  for  an  improved  method  of  mnufiictiiimg  artifieial 
marble,  being  a  commumcatioiu*— Sealed  97th  September 
— ^  months  for  inrolment. 

Heniy  James  Podding,  of  Oanabuxgh-etreet,  Middlesex, 
artist,  for  improvements  in  collars  &r  hones  and  odier 
animals,  being  a  communication. — Sealed  27th  September 
•^0  months  for  iiirohnent. 

Frands  Maceroni,  of  St.  James's-square,  Afiddlesex, 
gentleman,  for  improvements  in  steam  boilers  or  genera- 
tors.— Sealed  27th  September — 6  mouths  for  inrolment. 
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Thomas  Robinsoa  Williams,  of  Cheapside^  gentleman^ 
for  certain  improTements  in  the  manufacture  of  flexible 
flbroui  sobatanoea  or  compositiona  applicable  to  covering 

buildings,  and  other  useful  purposes,  and  also  the  macliinery 
used  therein. — Sealed  28th  September — 6  mouths  for  ia- 
rolment, 

WilUam  Henry  Burke,  of  Shorediteh,  for  improrementa 

in  the  mode  of  constructing  vessels  for  containing  air,  ap- 
plicable to  the  purpose  of  raising  sunken  or  lifting  boating 
bodiea  under  or  in  water^  and  of  &stening  auch  yesaela  to 
chains  or  other  machinery  or  apparatus  to  he  used  for 

raising  or  lifting-  sucli  bodies. — Sealed  uid  October  — 
6  months  for  iurolment. 

Joh  Cutler,  of  Lady  Pool-lane,  Sparbrook,  Warwick, 

for  certain  improved  combinations  of  metals  to  be  used  for 
various  purposes. — Sealed  3rd  October — 6  months  for  in- 
vdment. 

Samuel  Hall,  of  Baaferd,  Nottingham,  engineer,  for  im- 
provements in  machinery  for  propelling. — Sealed  7th  Oc- 
tober— 6  months  for  inrolment. 

Francia  Gybhon  Spilabury,  of  Walsall,  Staffordshire, 

chemist;  Marie  Francois  Catherine  Doetzer  Corbaux,  of 
Upper  Norton-atreet,  Middlesex  i  and  Alexander  Samuel 
Byrne,  of  Montagoe-aquaie^  genilananj  for  improrementa 
in  paints,  or  pigmenta,  and  vehicles,  and  in  modea  of  ^ 
plying  paints,  pigments,  and  vehicles, — Sealed  Tth  October 
— >6  months  ibr  inrolment. 

John  LothiaUi  of  Edinhuigh,  geographer,  fi>r  improve- 
ments in  apparatus  for  measuring  or  aaeertaining  weights, 

strains,  or  pressure. — Sealed  10th  October — 6  months  for 
inrolment. 

John  Baniet  Humphreys,  of  Southampton,  civil  engineer. 
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for  certain  improreni«iito  in  shipping  generally,  and  in 

steam  vessels  in  particular;  some  of  these  improvements 
being  individually  novel,  and  some  the  result  of  novel  ap- 
pHcatioa  or  combination  of  parts  abready  known* — Sealed 
lOtb  October— 6  montha  for  inrolment. 

James  Smith,  of  Deanston  Works,  Kilmadock,  Perth, 
cotton  spinner,  fi>r  a  self«acting  temple,  applicable  to  looms 
for  working  fabrics,  whether  mo?ed  bj  hand  or  power. — 
Sealed  lOth  October— 6  months  for  inrofanent. 

James  Smith,  of  Deanston  Works,  Perdi,  cotton  spmner, 
for  certain  improvements  applicable  to  canal  navigation. — 
Sealed  10th  October — 6  months  for  inrolment. 

John  Swain  Worth,  of  Manchester,  merchant,  for  im- 
provements in  rotary  engines  to  be  worked  by  steam  and 
other  fluids,  such  engines  being  also  applicable  for  pumping 
water  and  other  liquids. — Sealed  lOtli  October — G  months 
for  inrolment. 

David  Haroonrt,  of  Bixmingbam,  brass  founder,  for  cei^ 
tain  improvements  in  castors  for  fomiture,  and  other  pur- 
poses.— Sealed  10th  October — 6  months  for  iurolmeut. 

Robert  Edmund  Moirice,  of  King  WiJliam-street,  Lon- 
don, gentleman,  for  improvements  in  the  manu&cture  of 

boots  and  shoes,  and  covr rings  for  the  legs,  being  a  com- 
munication from  a  foreigner,  residing  abroad, — Sealed  17th 
October — 6  months  for  inrolment 

John  Dickinson,  of  Bedford-row,  Holborn,  Middlesex, 
Esq.,  for  certain  improvements  in  the  manufacture  of 
paper.— Sealed  17th  October— 6  months  for  inrohnent. 

John  Coope  Haddan,  of  Bazing-place,  Waterloo-road, 
civil  engineer,  and  George  Hawks,  of  Gateshead  Iron 
W  orks,  jDurham,  for  certain  improvements  in  the  con- 
struction of  wheels  for  cazxiages  to  be  used  on  railwajs,— 
Sealed  17th  October— 6  months  for  inrolment 
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James  Yates,  of  Effingham  Works,  Botherliam,  iron 
fbonder,  for  certain  improyements  in  the  construction  of 
furnaces. — Sealed  19th  October — 6  months  for  inrobnent. 

Charles  Kober,  of  LeadenhaU-street,  doth  manufacturer, 
for  imptovements  in  fixing  colour  in  doth. — Sealed  19th 
October^lS  months  for  inrolment. 

William  Newton,  of  Chancery-lane,  dvil  engineer,  for 
certain  improTements  in  machinery  nr  apparatns  Ibr  making 
or  manufacturing  screws;  being  a  communication  from  a 

foreigner,  rcsidinpf  abroad.— Scaled  i^iiii  October  —  6 
months  for  inroiuient. 

James  Sutdiffe,  of  Henry-street,  Limerick,  builder,  for 

certain  improvements  in  machinery  or  apparatus  for  raising 
and  forcing  water  or  other  iiuids,  and  increasing  the  power 
of  water  upon  water-wheels  and  other  machinery. — Sealed 
Sith  October^— 6  months  for  inrolment. 

George  Graydon,  of  Sluaiie -street,  Chelsea,  for  certain 
improvements  in  instruments,  for  which  letters  patent  were 
fonnecly  granted  to  him,  and  which  were  called  therein, 

A  new  compass  for  navigation  and  other  purposes  ;**  part 
of  which  improvements  are  applicable  to  instruments  for 
measuring  angles  at  sea,  or  on  shore,  by  aid  of  reflection 
or  lefiactioD,  or  of  r^ection  combined  with  refraction; 
and  part  ave  iqpplicable  to  magnetic  compasses  fixr  ascer- 
tainin|i^  true  bearings  from  cdestial  observations,  and  for 
compaiiiip:  tlu?  same  wiili  tlie  bearing  of  the  magnetic 
needle  contained  in  such  compasses,  whereby  to  determine, 
and  be  enabled  to  allow  ioat  the  deviation  of  such  needle 
ftom  the  true  meiidian,whether  by  vaiiation,Iocal  attraction, 
or  other  cause  of  error.^ — Sealed  ^^th  October — 6  months 
foi  inrolment. 
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O.  a.  M. 
1 


2  H  53 
18  ^5 


1  1 

6  3 

6  8  11 

7  3  9 

8  8  8i 

9  14  86 
14  M 
18  16 

10 


IG  24 
18  «  0 

22  27 


Clock  after  the  sun,  Itfm.  1$8. 

j)  rises  lii.  2i^in.  M. 

])  ptnet  mer.  8b.  20ni.  M. 

DsetB  2h.  5.?m.  A. 

2  in  com.  wUU  the  ^  diSoS  dec 

0.  20.  8. 
$  in  Aphelion 

Clock  after  the  ^iin,  liin,  15t» 
])  riseti  Oli.  IJiu.  M. 
D  pMS«(  mef.  Ilk  Im.  SC. 
])  sets  3h.  37m.  A. 
l^in  conj.with  the  ]>  diSL  of  dec 

5*  18.  H.  > 
D  in  Apogee 

Kcliptic  ( onj.  or  0  npw  moon 
5  in  coiy.  with  the  J)  dilF.  of  dec. 

8»».  N. 
IF^in  oom.with  lli«]>diC  oCdea 

6*  85.  N. 

3.  41.  N. 
^  in  conj.wit)iC«ret|  diff  «€dec. 

3.  u<i.  s. 
$  in  conj.with  Pallas, diffcf  dec. 

2G.  .v7.  S. 
Clock  alter  the  sun,  15m.  568. 
Priset  llh.  80in.  M. 

})pa.>;srs  iiHT.  3h.  4m.  A* 

5  sets  <ih.  IJIm.  A. 

$  at  greatest  brilliancy 

in  coi^.withOMW»4bKlBC 

dec.  2.1.  9.  \. 
Q  in  the  asceudii^  Qod« 
Heroiuy  R.  A.  leL  16m.  dea 

23.  20.  N. 
Venufi  R.  A.  12h,  84m.  d«c  8. 

53.  S. 

Mars  R.  A.  ISh.  Sin.  dee.  94. 

40.  8. 

Vesl«  R.  A.  13h.  Im.  dec.  1. 0.  S. 
JoaoR.  A.  lb.  lOm.  dM.  &  81.8. 
Fkllas  R.  A.  I6h.  Im.  dee.  4 
80.  N» 

Ceres  R.  A.  16h.  Ira.  dec.  18. 
39.  S. 

Jupiter  R.  A.  l^h.  Tin.  de&  U* 

Sftum  R.  iU  IMl  88nat,  des.  80* 

33.  S. 

Oeorg^  B.  A.  22h.  5fim.  dec.  7. 
88.8. 

Metvtny  pu»ea  mer.  Oh.  1^ 


D.  M. 

—  Venus  passes  mer.  21h.  5m. 
Mars  passes  raer.  2h.  51m. 

—  lupiter  paMKS  ner.  22h.  86111. 

—  Saturn  pas  rs  mer.  Ih.  7m. 

—  Georg,  pa9SM  luer.  7h.  'Mm, 

14  9  18  >tn  □  or  first  <|iiarter. 

—  Oocul  I  Aquarii  im,  6h.  84a. 

em.  8h.  Im. 

15  Clock  after  the  sun,  l<Sm.  liis. 
Bfis*  lb.  51in.  A. 

—  D  passes  mer.  7b.  llm»  A* 

—  })  sets  morn. 

II  4r  Hert  inoM^  via  Ae^dilCor 

*  dec.  0.  49.  S. 
— '    Oiftil  SI  Aijuarii  im.  lOh.  Idol, 
em.  llh.  17m. 

—  Ooeol  82  Aquarii  in.  lib.  22aL 

em.  12h.  13ni. 

—  Occul  Gi'orir'Kin  im.  12h.  42in. 

16  4  SO  ^in  coiij.  wHhhdISof  dee.8. 

45.  S. 

17  Occul  02  Pisciiimim.  I8b.31m. 

em.  14.  26. 
80  dock  af^er  the  sun,  14ftt.  16s. 

—  ])  ris*  --       11m.  A. 

—  ])  p^eii  mer.  llh.  34m.  A« 

—  D  sets  6b.  48m.  H. 

—  Juno  stationary 
7       D  in  Perigee. 

—  Occul  g  in  Pleiadium  im  12h. 

51in.  em.  13h.  06111. 

—  Occul  b  in  Pli  iadium  im  18h. 
*        •     4m.  em.  13h.  36m,  " 

^    Oecal «  m  Pleh^an,  in  fib. 
7m.  oni  1  ih.  13m. 

—  Occul  e  in  Pleiadium  im  13b. 

20m.  em  14h.  26di. 

21  2  13  Ecliptic  opfMK  or  (])ibll  neon 

22  6  57  Her:  stationary. 

—  Occul  136  in  T'auri  im  9h.  24in. 

em  18vi. 
28    2    1     greatest  TTtl.  Lat.  S 

24  IS  22  Pidias  in  conj.  with  the  <«) 

25  Clock  after  the  sun,  Vlni.  55% 

—  ]>  rises  ah.  86m.  A. 
—..,})  passes  mer.  3lv.  5i«k  =11. 

—  D  sets  Oh.  13m.  A. 

87  18  80.  Dbt  □  fir  ItM-qwMR'  . 
30    7  1-^  ^^n-oatc^t  oloiitr.  21.  Ifi.  E. 

The  Satellites  of  Jupitar  are  not  visible 
this  month,  J upiter  hein^  too  near  to  the 
Sun. 


J.  Lli WTHWAITE,  Kotherhithc 
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JofBPH  WaiTwoRTHi  MonchetUTt  in  ike  emmt^ 
•  paimiine  of  Lancaster^  engineer,  for  kit  imenii&n 

'  certain  improvements  in  machinertf  for  spinning  and 
doubling  cotton,  wool,  ttnd  other  fibrous  mbstauces.^ 
[Seated  IMt  Nmmlm,  189G.] 

My  invention  of  certain  improveineiits  in  machinery  for 
spinning  cotton,  wool,  and  other  iibrous  substances,  oon? 
feitti  meertain  addttioiM  to»  and  wiatioiis  from  the  pla&  or 
tMdiaiiiaBi  of  a  adf-adtng  male}  lor  wfaidi  liia  kte 
Majesty  King  WilHam  llie  FoArth,  wa»  graciously  pleaaed 
to  grant  me  his  royal  letters  patent,  dated  at  Westminster, 
iburteenth  day  of  April,  one  thousand  eight  iuuadired  and 
%lntiy*&ve ;  the  ipe«ification  of  wfakh  inventkn  waa  duly 
^wellaa  In  Chaaearyi  in  the  Office  of  the  EoUa  Chapel» 

VOL.  XV.  H 
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on  or  be£br»  tiie  fourteenth  day  cxf  October,  in  the  Mme 
jew;  to  which  ipecifiofttion  it  nay  be  neeeaBaiy  to  refer, 

f(»r  the  better  undentanding  of  tlie  adaptation  and  arran^ 
roent  of  my  present  improvcinents. — (See  vol.  8,  p.  1,  prc- 
eent  Series.) 

The  yoitimdar  futeamt  of.  novtlty  n^xiah  cgnrtituto  the 
Mibject  of  my  present  inventiont  nay  be  deiertbed  under 

two  hcafls  ;  first,  an  improved  ariaiigcment  of  meclianism, 
coattiintiag  the  headstock  of  a  self-acting  joiiUa;  and, 
•eoondp  in  iK^pcored  adaptation  of  expnidu^  pollaet  Ibr 
winding  tibo  yam  on  to  the  apindlei.  - 

In  the  accompanying  dmwbigs,  plate  DC.,  %.  1 ,  re^Hfo- 
sents  a  plan  or  liorizontal  view  of  the  crcneral  features  of 
a  self-acting  mule,  with  my  present  improvements  a|)|ilied 
thereto*  Fig.  ^>  is  an  elevation  of  the  baek  of  the  aame, 
the  novel  mechanism  being  sbadedf  and  the  other  parts 
delineated  in  outline.  Fig.  3,  is  a  sectional  eleration  taken 
transversely  through  th^  mule,  carriage,  near  the  head- 
•tock ;  and  fig.  4,  i»  a  sunilar  sectional  elevatioui  taken 
thxoiighthomukoinnQgetyllearthoiagbt-^^^  h 

For  the  better  expUnation  of  the  oonetrnclion  and 
arrangement  of  tlie  improved  headstock,  I  liave  represented 
it  upon  an  enlarged  scale,  and  partly  in  sectiai^  lii^jfigB*  5 
and  6»  which  will  t^id  to  elucidate  the  movenienta  of  the 
parts  abont  to  be  described,  in  re&renee  to  the  fiw^going 
ignrea,  in  aU  of  which  the  aame  letton  Indicate  the  saoe 
parts  of  tlie  mechauidiii.. 

A  vertical  shaft  a,  receiviog  its  rotary  motion  jgram  any 
firat  morery  cowmiipicatea  that  motion  by  mews  of  the 
dniaioptilley  end  atvap  ^  ^  to  two  puUiea  and  k\  the 
fimaer  of  which  puUies  is  fixed  upon  an  upright  ^liaiY  d, 
mounted  in  the  headstock.  The  rotation  of  this  shaft  <t 
driven  by  the  atmp  and  pulley  c«  givea  motion  Ihroi^ 
l^evei  gear  r«    «v  to  the  drawing  rollers^  es  repreeented 
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ito        i»d,«id  a.    To  the  lomm  end  of  this  shaft  a 
Wv«i  fhtitAf,  is  affixed,  which  takes  into  a  herol  wheel 
turning  loosely  upon  the  long  horizontal  shaft  h,  h,  h,  ex* 

tending  at  the  back  of  the  mule.  When  this  loose  wliecl 
is  locked  to  the  horizontal  shaft  /#,  hy  means  of  the 
<^utch  %  the  pdnion/y  causes  the  shaft  to  Teyolve,  and 
by  means  isi  the  *  berel  gear,  at  the  end  of  the  shaft,  to 
drive,  with  aii  uniform  velocity,  the  worm  ohat  ts  h  ' ,  e*, 
(as  in  the  specification  of  my  former  patent,)  for  the  pur- 
pose of  oondncting  the  caxriage  out,  and  giving  the  stretch, 
to  the  yarns.  Whilst  the  carriage  is  thus  running  out, 
and  the  yams  are  stretching,  the  operation  twisting  is 
also  to  be  performed,  which  is  effected  by  the  following 
n^ans:-— 

The  pvUsiy  kf  whieh  is  exactly  sunikr  to  the  pulley  e% 
is  ^xed  upon  the  end  of  a  tube  j,  j,  which  tube 

embraces  the  lower  part  of  the  upright  shaft  ^/,  turning 
Loosely  upon  it ;  and  to  the  lower  end  of  this  tube  jy  a 
grooved  pulley  is  affixed,  which  carries  the  endless  hand 
iH,  that  drives  the  grooved  pulley  «,  mounted  in  the  mule 
earriage,  as  seen  in  figs.  1  and  3,  and  which  gives  rotary 
motion  to  the  drums  that  actuate  the  spindles.  The  mule 
carriage,  having  proceeded  nearly  to  its  extent,  comes 
ilgainst  a  sto^,  fixed  upon  a  hori2sontal  rod  o,  extending  in 
atnasverse  position  from  Ihe  lever  ji,  of  the  clutch  t,  and 
by  the  carriage  thus  striking  against  the  stop,  the  rod  is 
made  to  draw  the  clutch  lever  and  to  throw  the  clutch  i, 
back,  and  disconnect  the  shaft  A,  from  the  driving  gear, 
which  instantly  stops  the  progress  of  the  mule*  carriage* 
At  the  same  time  an  arm  having  a  slot  near  the  end  of 
the  clutch  ic\  er  acts  against  a  vertical  lever  r,  and  by 
drawing  the  lower  end  of  that  lever  forward,  releases  the 
catch  at  its  upper  end  &om  the  notoh^l,  of  the  vertical 
bolt     #,  which  carries  the  strap  guider*    The  bolt 
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tildes  in  socketed  brackctSy  extending  from  'a  vertical' 

standard,  and  b^in:^  loaded  hy  a  weight  /,  descends  by  its 
gravity  as  soon  as  released  from  the  catch,  and  in  so  doing 
passes  the  driving  strap  h,  from  the  two  pullies  e,  and"  r;' 
on  to  the  next  pulley  u,  the  bolt  having  fallen  from  the 
notch  1  to  the  notch  9,  which  notch  now  rests  upon  fh«' 
end  of  the  lever  r.  The  last-mentioned  pulley  t/,  turns 
loosely  upon  the  tube  J,  and  therefore  at  this  time,  the 
shaft  d,  remains  stadonaryi  which  is  the  period  for  what  is 
technically  called  "backing  off,**  that  is,  unwinding  a 
portion  of  the  yarn  off  the  spindles  to  the  nose  of  the  cop. 
At  the  lower  end  of  the  vertical  bolt  s,  there  is  a  small 
tumbler  or  trigger  hanging  upon  a  pivot,  tlie  end  or  openi* 
ting  part  of  which  tumbler  is  formed  as  an  incKned  plane^ 
and,  as  the  bolt  $,  descends,  this  inclined  plime  presses 
against  a  projecting  finger,  near  the  end  of  a  horizontal 
sliding  spring  bolt  v,  and  pushes  the  bolt  back.  The 
reverse  end  of  this  horizontal  bolt  9,  is  inserted  int6  m 
notch  in  the  side  of  a  vertical  bolt «,  diding  in  socketed' 
brackets,  extending  from  a  standard  in  the  frame  of  tihe 
headstock,  which  vertical  bolt  carries  the  strap  guider  of 
the  backing-off  apparatus  ;  and  when  the  horizontal  boh  v, 
is  drawn  away  from  the  notch  by  the  action  of  the  taiiib1er« 
as  described,  the  vertical  bolt  is  brought  down  by  the 
force  of  its  spring,  and  the  driving  strap  is  shifted  £rom 
the  pulley  x,  to  the  pulley 

-  The  strap  of  the  backing-off  apparatus  is  driven  by  a 
pjulley  z,  which  is  fixed  upon  a  shaft;  in  connection,  by 
gearing  with  the  first  driving  shaft  d.   The  pulley  x,  slidai 

loosely  upon  the  tube^*,  in  the  headstock,  hut  the  pulley 
is  fast  to  the  tube      and  conse^^uently,  when  the  driving 
sixap  passes  firom  the  loose  pulley  ^r,  to  the  £ist  pxJley 
the  tube  J,  is  made  to  revolve  in  an  opposite  direction  to 
its  fcarmer  rotation,  and  thereby  to  give  such  uiovemeut  to 
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tlie  band  pulley as  will  cause  the  spiadles  to  turn  tbo 
revecBe  mjt  and  (hereby  back  off  the  yanu.  The  carriage 
ia  now  ta.^be.  rim  in,  which  is  done  by  the  following 
means 

The  action  of  the  faller,  in  descending,  causes  a  lever  to 
operate  upoU|.  aad  tp  bring  ibrward.tbe  horizontal  rod  A» 
which*  beiiig  connected  to  the  lower  end  of  the  lever  r, 
draws  tlwt  end  .  of  th^  lever  with  it,  and  thereby  releases 
the  bolt  Sf  which  rested  upon  the  top  of  that  lever.  This 
mode  of  taking  forward  the  rod  a,  I  do  not  however 
dain  aa  new^  and  therefore,  do  not  think  it  necessary 
aore  partieularjiy  describe  it  The  bolt  s,  being  thus 
released,  descends  from  the  notch  2,  to  the  notch  S,  and, 
in  so  doing,  lets  the  driving  strap  pass  down  on  to  the 
l^ulley  B9  which  turns  loosely  upon  the  tube^,  and  is  hence 
i|iade  to  rwTfdve  by  the  Miction  of  th^  driving  strap.  The. 
same  advancjiig  movev^ent  of  the  rod  a,  ^so  causes  a  tooth 
or  inclined  plane,  on  its  side,  to  press  against  a  pendant 
catch  lever  c,  and  by  pushing  that  lever  back,  to  allow 
the  w^hted  end  of  the  lever  d,  to  fall  off  tlie  catch,  when 
die  reverse  eiid  of  that  lever,  rising,  lifts  the  bolt  w,  and. 
passes,  the  baeking-off  strap  up  on  to  the  loose  pulley  x* 

A  pinion  e,  is  made  fast  to  the  boss  of  the  loose  pulley  b, 
and  consequently  is  driven  round  witli  it ;  and  this  pinion  e,  ^ 
taking  into  an  intermediate  wh^l  f,  which  is  in  g^ar  ynth 
the  teeth  of  the  seroU  whe^  o,  causes  the  scroll  wheel  now 
to  receive  a  rotary  movement.  The  periphery  of  the  scroll 
wheel  being  of  variable  radii,  and  winding  round  at  dif- 
ferent altitudes,  it  is  necessary,  that  the  intermediate 
wheel,  jfi),  shppld  advance  and  recede,^  in  accordanee  with 
ihe  V|uryii)g,  radii  of  the  scroll  wheel,  for  the  purpose  of 
always  keeping  in  gear  with  it ;  and  that  the  scroll  wheel 
should  ascend  and  descend,  in  order  that  the  opt  rating 
psct.of  .its  periphery  should  always  be  91  coincidence  with 


Digitized  by  Google 


Beeem  Pafeni§. 


the  intermediate  wheel.  The  mtennfiduite  wheel  \b hmtf^ 
Iftto  gear  with  the  seroU  wheel,  hf  its  «ade  being  momited 
in  a  ewm^iig  carriage  n,  which,  turning  loosely  ii])on  the 
tube  is  ke  pt  in  ux>ar  by  a  weighted  cord  attached  to  its 
arm  i,  as  shewn  in  tigs.  X^^^  and  3. 

To  the  aeroU  wheel  a  screw  it  attached,  whieli 
works  in  a  socket  t.,  affixed  to  the  fiame ;  and  tfafoo^  tho 
scroll  wheel  and  screw,  the  vetl&etk  shaft  M ,  glasses,  and  is 
locked  thereto  by  a  kt  y  and  groove,  which  allows  the  scroil 
wheel  to  slide  up  and  down. 

It  wiU  now  be  peieei?ed,  that  a»  the  looa*  pfeUey  is 
made  to  revolve  by  the  driving  stvap,  the  pinion  K>  affixed, 
to  it,  will  revolve  also,  and  give  rotary  motion  to  the  inter- 
mediate wheel  F,  and  that  the  teetli  ot  this  la&t  taking  into 
tho  scroU  wheel  o,  will  cause  thai  wheal,  aad  its  tkA  n, 
to  revolve.  As  the  scroll  wheel  goes  moidj  its  aorew  k» 
woricing  in  the  octteave  womi  socket  causes  it  gradually 
to  descend  upon  its  shaft,  and  thereby  to  bring  the  dif- 
ferent radii  of  the  scroll  into  operation  with  the  inter- 
mediate  wheels — and  though  the  driving  pinion  b»  and 
wheel  give  a  uniform  rotaiy  movement,  yet  the  pain 
phery  of  the  scroll  wheel  being  of  sev^eml  radii,  the  speed 
of  different  parts  of  its  l  oiation,  and  that  of  its  shaft  m, 
must  vary  according  to  the  radius  of  that  part  oi  the  scroU 
with  which  the  intermediate  wheel  is  in  opeiaticn*  At 
the  low«r  part  ti  the  vertical  abaft  a  bevd  wheel  It 
affixed,  taking  into  a  bevel  pinion  o,  on  the  horizontal 
shaft  //,  extending  along  the  back  of  the  mule ;  hence  the 
same  variable  8peeds>  with  which  the  aiwft  m,  revdveSj  wiU 
be  communioated  to  the  shatft  and  to  the  trantfjrane 
screw  shafts,  and  consequently,  the  carriage,  in  tiouiing 
in,  will  have  a  correspondent  variation  of  speeds. 

It  being  now  understood  in  what  manner  Uie  carriage  in 
brought  in,  by  means  of  the  worm  shalts  stf^i.  st,  mjk^^ 
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9«ribed  in  my  formtr  q^ficififiatiou  above  referred  t9»  X  pr0-( 
foei.tQ  evpkdn  the  ^biitmikiiQe  £s«  ndnding  the  yams  <flk 
to  the  spiiidl68»  by  nifl^iie  of  dnim^handSi  efstua^  by  verir 

able  or  expautling  puUies,  .  . 

In  the  horizontal  or  plan  view  of  the  mul^^  seen  at  fig.  ] 
tod  eW  Hi'.tha  tmareflie  eeqtuynt  %.  4»  &  stvaigbt  xaisk- 
bar  Ft  i»  ■beiw*  securely  fixed  vipagk  staodaidbk  veelii^iaa. 
the  >  floor  of -the  nmle  room;  into  thia  rack  a  pinion  q» 
takes,  which  pinion  is  fixed  on  the  vertical  shaft  of  the 
hand  pulley  r,  mounted  in  the  mule  carriftge,  and  conse- 
^enifyt  ea  th^caidage  vims  in»  the  hai^d  pvilf^  ia.noiade 
to  xavelya.  Ffom  this  pulley  b,  an  ^dlesa^bamt  «K|l^!enda» 
xonnd  a  corresponding  pulley  s,  on  a  vertical  shal^,  mounted 
near  the  middle  of  the  mule  carriage,  and  causes  the  shafla 
of  ftf  and  a,  to  turn  simultaneously.  Upon  tha^lattefra)^ 
ai.tqotfa«d  whe^  t«  ia  Axedj  taking  inti)  ajiotheir.  toothed 
vhael  V,  upon  4he  ahalt  of  the  dtum4Nuad  pulley  v ;  frona 
which  pulley  v,  tiie  endless  band^  extend,  wiuch  dnveb  ihti 
drunta  that  actuate  aU  the  spiiidle$. 

It  Hfill.ba  pexoeiTedi  that  hy  thm  deij^ring,  the  Ukin^u^ 
mvtifm  of  the  jE|iiiidlefl  &cm  the  mimii^iiL.of  the  «aniag% 
throi^  the  agency  of  the  rack  and  pinion  Q,  thai;  the 
velocities  of  the  spindles  would  always  bear  the  same  re^ 
iation  to  the  trpeUio^  £peed  gi  .the  letuaux^  c^^riage; 
tvchy  hoimwef,  muat  not  he  the  caae;  fori  aa  the  conical 
%urea  of  the  oc^  hottoma  ane  formiBg,  aiod  the  'Oopa  am 
building  up,  different  speeds  of  the  spindles  will  he  required 
in  order  to  wind  the  yarns,  with  equal  tension,  uppn  the 
diaoiatera  of  the  conical  figure  of  the  cophoM^t  Thig^ 
aeMMxy  ywiation  of.  apeed«  X  e^Q^et^  by  caimg  jftd^  band 
piilUes.  R,  and  s,  to  inoreaae  and  deorease  in  their  diameftem 
during  the  luniiiiig  iii  of  the  caiiiagc ;  and  also  by  regu- 
lating their  eis^panaion  and  cpntjractivm  m  a«coi:dai|ce  i^ith 

the  ItDomatioii  of  the  09^  bottoin.      '        .      *    •  .  ; 
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Fig*  7,  nptmmttf  m  elmtkn,  tke  ^xpmkblg'palky 
«iA  iU«lMft,  detuhtd  and  dnM  upoor  w  «nlugod'  wilat 

Fi^.  8,  is  a  horizontal  view  of  the  salne,  m  seen  looking 
down  upon  the  upper  surface  ot  Uie  pulley.    The  peri^ 
phery  of  the  pulley  is  formed  by  several  moveable  s^^ineiite* 
«,  a,  alidiiig  upon  the  mm  by        of  a  whael  W,  &x$dj 
vpoB  l)ie  perpendienlar  ahalt   Belowr  this  fihiml  Hif,  ikero: 
i«  a  disc  x,  in  which  se%'eral  coin  (jlute  slots  are  cut,  cor* 
responding,  in  number,  witli  the  moveable  segments  a,  a,  a^^ 
nivoogb  each  of  these  slots  a  stud  c»  extemidng'Sram  Atf- 
under  sides  of  Ihe  respectire  segment  pieoei  a^  iatpaasad^ 
for  the  purpose  of  guiding  them  and  keeping"  them  firm  m 
their  positions.    The  disc  x,  is  iixed  upon  the  top  of  a 
lantern  box      and  with  it  turns  loosely  on  the  shaft  dl 
The  lower  part  of  this  shaft  d»  is  made  hoUow,  and  •  spilv*) 
die  e,  rirfng  from  a  tnidt  f,  passes  some  distanee  uptki* 

Tlnuugh  the  spindk",  and  llirough  slits  cut  in  the  sides  of 
hollow  part  of  the  shaft  d,  a  transverse  bolt  g,  passes^' 
Ae  onds  of  whidi  work  in  two  opposite  spinl  grooves 
inmied  in  the  stdes  of  the  hmtenthox-y.  >TOo4makt. 
has  small  antifriction  rolleps,  -ninnhig  iipori  m  rail^irf  7; 
mounted  on  the  floor,  transversely,  under  the  mule  carriage, 
^  seen  in  figs.  1  and  4,)  which  is  to  be  raised  at  the  front 
and  from;  its  horisontal  poaitimi,  "gwimdlyy^  wMht'  Iho  Toy 
bottom  is  inning.  \  tif  it  vr"^ 

"  U'hc  lifling  ol"  the  front  cud  of  tiic  railway  may  be  JMTO* 
gressively  effected  by  means  of  a  click  striking  evesy^>tBnO 
the"  esomge  runs  out-  againrt  m  'latiphot  wheels  oMf^e  'rixmr 
Mnadatdih^-'or  \$y  any  other'ccgavienMitTmeaAi/Adddiilrdiii 
Botf  itttend'to'-ehmn..  -  *  .»  frtrv  'nt>^ 

When  the  raiU\n  y  z  ,  Ims  been  thus  made  to- form 'ait 
hieliiied  plane,  the  ruumng  out  of  the  mule  carriage 
aaoie  'the  tm^f^  hf  aaceniKng  the  imhn^t  to noao  tfa» 
spindle  e,  in  the  sochet  of  thoidwlt  d»>flDd  oonaequcBlfy  I* 
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Itodtiii'bQXvyy  vlnck  wiU  ihift  tfao  laiiteni  iMaj  andt 

the  disc  x,  a  little  distance  round,  and  thereby  cause  thei 
&id«8     theicfsiavolute  sluts  in  the  disc  to  press  the  studs 
ilMiid)j'«nd)80iifeqaeiitlj^  to  contract  the  diaioeter  o£  th«; 
-ftlkt^  :-A  •onaqMiidiiig  railway,  placed  at    near  tfafi 
MiMb«f  flMMiib,  paialld  to  z,  is  nuHmted  upon  the  floor» 
and  woiked  in  a  similar  way,  ii[)()n  which  a  truck,  as  f,  runs,r 
having  a  spiudie  passing  up  into  a  hollow  within  the  shaft 
^<iii>^ltf»fc^,tlia  puUey  s  $— tku  pulkj,  like    la  fomcd' 
l|^iiMial>  segmcnte  a,  a,  a,  sliding  upon  a  wheel  fixed  npom 
an  upright  sliaft,  and  these  sc^;inents  have  each  a  stud  c, 
9A  theijr  under  side,  prey ec ting  through  convolute  slots  in  a- 
dlidiMowl   The  ooiiTolute  slota  in  the  disc  under  the 
pnBigr  %f^mrm  m  a  taatmtj  dtrection  io  thoae  of  ihe  dii< 
nader  Ae  pnlley  r  ;  but  the  spind 

tlie  sides  of  the  lantern  hox  upon  which  tliis  disc  is  fixed, 
Ciunrcip  the  same  direction  as  those  of  tlie  lantern  box  Y.;* 
Wiwjiwnrtiy  it  wiil*  faei  >paiceived»  thai  bj  the  nauMig  ei* 
ni  iftvnlariage,  the  tApakrpaMing  tq»  tlMr  kwiiaed-  railwmyn 
Z,  and  K,  will  cause  the  pulley  s,  to  expand,  wliilst 
pntfeyiR^  i^ontracts; 'and  when  the  carriage  runs  in,  and 
itoitoriLtf  x**ia'<hywlittfaet  inaUlied  JhifaiayB,  this  e£^ot;mtt 
hpi'V0rimril^^'duri^iA«f/S|,«atact^  and  ^  putt^iiy 
expanding.  »   -  :  ■  .*  im.j.* 

- ^%e' object  of  liius  expanding  and  contracting  the  pullies 
and  Si^  iB,! /that  during  the  running  in  of  i  the  daodag^ 
wialdartepaodt^^flfa^  tbd-^gnea  tiKi^8hafb«afr''thQ«pidlay>it# 
IrixMbrihat  liwF>piiiM(n'ttpiai'«it'nla7  ao  aet^u^ 
of  the  drum-band  pulley,  as  to  cause  the  series  of  spindlea 
teitufBii  with  ^aiying  but  certain  speeds,  whilst  winding 'on 
^imf  yapia^'-itt^fiigpiag  fM  «op  bottom,  and  in  building  up 
fli^  eej[Mr;'rtii0mtl%  ofisdMi^  i»iinA;ipiB»iig>'''i8'«ii^ 
«ftdiMa»d'%piholiGiilifatai«ck    * '  «  -  nii'inqy 
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Hm  enffiagVy  in  Ttmiiiiig  hi|  itrikM  agauiti  the  end  of  ft 
lioriMilal  ipting  bolt  1«  1,  in  tlie  hendaCoeky  aoMl  pnibai  il 
baek;  and  this  boit,  baling  a  long  slot  mt  timmgh  it» 

towartls  iis  liiiiiicT  part,  when  so  pushed  back,  allows  the 
vertical  bolt  m,  to  descend,  by  passing  through  its  slot,  and 
by  means  o£  tbe  weigbt  and  eoxd  n,  n«  to  li&  die  bolt  #^  «f 
the  atimp  gnidtry  and  ahift  the  driving  strap  from  the 
pulley  B,  to  the  puUics  c,  and  ^,  when  the  evolutions  of 
the  mule  again  commence,  ami  go  on  as  before  desciibed. 

As  the  sanii^  cmea  in,  an  indined  ann>  affixed  tn  the 
back  of  ity  conee  in  contact  witb  •  bant  arnit  esciending 
from  the  wa%ht  of  the  Immt  n,  and  imarathat  kvar  iip  on 
to  its  catch  c,  as  represented  in  iig*  6. 

la  order  to  raise  the  faUen  bolt  and  the  weight  n,  a 
Ummo  pnUej  is  plaoed  iqpon  the  hadch«cuniital.aha^h> 
which  koae  pulley  eanies  n  dick  taking  into  a  latdiet 
wheel  q,  fixed  upon  the  said  shaft  h,  and  a  cord  from  the 
pulley  o,  passes  to  the  top  of  the  shaft  of  the  bolt  m.  In 
the  ranning  in  of  the  carriage,  the  shaft  h,  revolfas.in  « 
setragmde  dirsetto,  and  m  so  dotng^  hf  £dktfK»  alona^ 
caaMS  Ae  koae  pnUey    to  tom  and  bnng  the  disk  p,  up 

to  the  top  of  the  ratchet  wheel,  when  the  click  Mis  into 
tile  teeth  of  the  ratchet  by  its  own  gravity. 

On  the  eaniage  nundng  eut^  the  ihaft  h,  tnms  t^ 
vene  way^  and  canses  the  tatchet  wbael  to  dnv^the4diflk 

p,  and  koae  pulley  o,  mmd  to  iSbe  slop  i,  which  pulley, 

by  winding  up  the  cord  s,  attacliod  to  it  and  to  the  bolt  m, 
Ibises  the  fallen  bolt  m,  with  its  weight  9,  when  thO'liMi* 

mitni  spring  bolt  1,  leSvms  to  iAa  plaee  and  snppeHs 
Min|f  bolt ni«  as  shewn  in  ig;  6w 

In  eoncheirion,  I  desire  it  to  be  understood,  that  I  claim 
under  the  above  recited  letters  patent,  the  improved  con- 
struction and  arrangement  of  the  mechanism,  constiSatH^ 
the  hcadstoek  of  a.  8elf*«ethig  muter  «id\the  adaptotWn 
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Abraham  ff/orReguktiuig  Ut^im^i^ oj  Water,  ^c*  ^0$ 

and  arrangement  of  the  expanding  pulUos  for  actuating  the 
spindles  wiik  the  ]>art3  connected  theretOj  fur  working  ike 
md  piiUii»aa  «]diil]fttedin  theeoratalfiguM 
panving  drawingi,  above  M&rwd  tD»  —  {LtrolUd  !»  iia 

liuiU  LkaiitL  OJJictt^  May  1837 •]! 

*  SpA^lesdoii  dmm  \tj  H^sm*  Newton  and  Beny* 

fbHBKftT\RosERt Abraham,  if  Kepp^tireei,  inihe 
parith  qf  Bi,  Oeor^,  Bloomihmry,  a»d  eauntf/  of 

•  JMMMMa^  «ftf  engineer  and  arek^ect,  for  his  in- 

'  vention  of  neio  or  improved  apparaiits  for  regulating 
the  supply  of  water  or  other  liquids,  and  the  quantity 

delivered  iitio  feemtfrr*-— [Sealed  14ih  June,  1888.] 

•  .      •  ..  ' 

Tim  ittfVDticm  o£  mem  jot  impnmd  appamtUBfnr  regulating, 
the  supply  of  water  or  other  liquids,  and  the  quantity 
delivered  into  receivers,  consists,  firstly,  in  certain  new 
amimitim  and  aixangements  of  the  parts  and  details  of 
aadni  aid  vabeiy  uasd  in  tbe  delineiy  e£  fliadi,  fay  irb^k 
iMr  aetxm  k  impnve^  and  dam  oapalnliliM  ikat  reaatingr 
pressure  increased,  and  by  which,  also,  they  m  ly  be  made: 
more  durable  and  ksa  suliyect  to  leakages;  secondly,  in  the 
an^licatiaa  of  n  kuMm  prineipfei  flatted  the  .l^dniatatift 
pmdoK^tD.ilw  dalirarj  and  Migiiktioii  aiUqiddei,l^iMdk 
that  principle  is  made  an  afiectave  iigcnt,  eitbar  aelf-aetaQip 
ox  assisted  by  machinery ;  thirdly,  in  the  combination  of 
^he  above  principles,  with  other  maaas  to  ieed  boilers  or 
other  vemali^  either  againat  pveiBWe  or  othanriaei  hy  which* 
qo-effieiene^.tha  {iwnp  or  supplyu^  §ate%  maj.he  amiaiaed 
or  relieved  from  pressure,  either  gaseous  or  liquid,  at  the- 
moment  of  supply ;  and  by  the  contrivance  of  a  self-acting 
xaLva.oi,«Mpmttia»foed  in  thu  healer    iec^ver»  ot;  i^oim^^ 
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numtcatiiig  tbeiewith,  a  reduction  of  premm  and  findiott- 
upon  like  supplying  ibfce  ift  obtainadt  and  tiie  ncmm 
filled  more  promptly ;  the  casualties  amng  from  want  of 

water  or  oilier  liquid  iii  dose  boilers,  beiiig,  by  tb^e  luemf 
prevented. 

I  do  not  intend  to  limit  tjie  eoostnictiaa  of  my  impijgfie'* 
tnents  to  the  particular  forms  and  anangemanta  deKneatad 

in  the  accompanying  drawings ;  but  I  claim  the  application 
of  the  inventions  generally,  in  the  most  comprehensive 
8enBe,<^4hat  is*  howefrer,  modified  aa  to  £anaa  ov  axxanga- 
Bienta» 

The  several  letters  of  referanoe  in  the  %iires,  point  out 

similar  part*  in  each  view  of  the  same  object.  Plate  XL, 
figs.  1,  represent  in  several  views,  a  guage  tap.  a,  being 
an  eleratioii;  B» a  aeotion,  taking  vertkally ;  Cf%  boriiiOBtal 
view;  and  n,  a  front  view  of  the  guage  tap.  is  the 
inahrey  fbnned  as  the  frustrum  of  a  cone,  attacked  to  a 
horizontal  spindle  ft,  work! rig  in  guides  or  bridg«i  e,  d, 
A  key  e,  works  in  £ront  of  the  valve  seat;  and /» is  a  pu^ 
whiflli  may  be  acrewed  vp  to  ghre  to  the  key  and  handla^a 
any  anoimt  of  friction»   Jl,  is  a  atop  fer  the  handle  s,  4 

flanges,  aricl  screw,  by  which  the  t\\  o  parts  of  the  barrel 
are  connected.  The  iianges  are  worked  acutely  within^-in 
osdsr  to  pcerent  iho  washer  bdag  hhnm  ouft..imd«Bi 
pNBHm.  hk  this  Ibnn  of  ooek  or  tam  the  aetioa  of  the. 
handle  pravanii  the  hand  front  heiqg  aoalded  wbila  nsipg 
it. 

^I'igs.  represent  in  several  views,  a  cock»  either  aa  a» 
vaiiMi  eodL  or  a  faih  coek,  if  made  with  a  rand  aoae*  <a«s 
je  aa  elevation  of  this  eo^$     aaeetion>  taken  v«rtifia%; 

o,  a  plan  or  horizontal  view;  e,  and  f,  end  views ;  a,  ix, 
the  conical  valve  fixed  on  a  horizontal  spindle  j  b,  b,. 
bridges ;  c,  a  key,  either  forked  or  otherwi^  iworking  tho> 
afindle  and  valye  <u  The  key  maylmre  a  pegfaatioBAg; 
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Abrakam%Jl9f  ReguMng  the  Supply  of  Water, 

the  spindle  <f«  is  fltted  thereto^  and  into  the  plug-  - 
hole  in  the  box  # ;  /,  it  a  iocket,  groand  to  fit  acctiratelj 

at  in  the  box.  A  washer  //,  witli  ears,  slips  into  notches 
in  the  female  screw  i.  A  screwed  cap  k,  secures  the 
action  and  regulates  the  fiiction  of  the  cock ;  is  the  lever. 
In  ilieie  figiiresi  the  tac  e,  is  a  receiver  Ibr  liqiddt  flowing 
commixed  -with  gaM%  from  whic^  ibey  maj  be  eaaly* 
emptied. 

Figs.  3,  represent  a  variation  of  the  above  construction, 
with  l§ie-aoCMniwf0f8ed  ibr  otdhuxyiiie.  Figs.  4^  exhibit 
a  bell  vnhe-oodEy  snnilar  in  principle,  so  &r  as  relates  to 
the  action  of  the  spindle,  to  the  foregoing,  butha\'ing  the 
front  guide  open  for  the  protrusion  of  the  spindle,  which, 
vidian  imobstnicted,  is  implied  forward,  and  the  ralve 
driv«t  upon  its  seat  hj  the  Jiifan  of  the  liquid  pressmg 
npen  it,—- bat  retsined  open  b^  the  intervention  of  the 
excentric  k,  worked  on  the  rotl  of  a  float  /,  /,  aBcl  turning 
on  the  centre  niy  m\\\\  the  float  has  risen  above  the  cock, 
wliea  it  is  ilowlj  relieved,  and  the  fahre  finds  its  seat» 
novelty  of  this  cock  eonsnts  in  IIm  proper  ancange* 
ntent  of  the  Tslve  seat,  at  an  angle  which  prevents  the 
recursion  of  the  valve,  and  the  reciprocating  movement, 
whi<^  is  otherwise  communicated  to  it  under  great  pressure. 
Ae'eetevred  valve  box,  wfaicb  gives  easy  access  to  the 
iMfve  'SUA- file'  exotnlric,  npeii  llie  ends  of  the  float  rod,  net 
nitercepting  the  water-wav;,  are  new  forms,  a,  is  an  ex- 
ternal view  of  the  cock  and  ball ;  b,  is  a  section  of  the 
sluiie,  takM i^et^oallyi  a  top  view;  d,  a  front  view| 
a^'tfacnilVe;  tbei|iliidle|  e,  and  gndw  nr  faridgea. 
'  Pigs.  5,  repieseilti  In  eevetal  poMoMs,  a  esnioal  plug- 
cock,  principally  applicaljle  where  liquids  flow  slowly  into 
receivers,  and  for  hot  liquors.  This  cock  may  be  worked 
bgr  the  ^Kiect  kq^vdse  of  a  ieat,  or  wll3i  a  gaife  and  krar- 
psMlag  liyeotigli  a  slot'iit'llto'Spiiid^  A»iafl» 
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external  view  of  the  oook ;  b,  a  section  of  the  saute,  teken- 
yerticaliy ;  c»  top  vknr{  9,  htm  yww  of  the  eoek ;  Ike 
plu^;  kf  Iks  ^vadle;  e,  the  guide;  d,  the  lAot  in  the 
spiinUo;  e,  the  lever ;  the  florit ;  E,  represents  the  same 
coustructiou  of  cook^  worked  by  the  direct  iiupuise  ot'  the 
float/;  Fy  is  a  eecttoa  of  the  eame ;     ia  ii  ficont  view  i  and 

a  top  view  of  tke  eoek  without  the  float. 

Figfs.  G,  represent  a  oonical  p]ug*eock  Ibr  liqnjAB,  and 
partic  ularly  those  in  commixture  with  gaseous  fluids,  where 
the  liquid  portioQ  is  requixed  to  he  separated;  ia  which- 
MMk  the  bos  belofw  the  pkag  i^qsbqws  the  U^oory/gbing.liM. 
gMi  fine  passtge»  the  liquor  being  easptled  in  any  ovduisr^ 
way.   A,  is  an  external  elevation  ;  b,  a  section  of  the  saint  ; 
c,  top  view ;  D,  horizontal  section,  shewing  the  bottom ; 
Of  a  threaded  s^ndle  working  throngh  and  in  the  c<Hiicai 
^  vslve^  by  rotatim,  elevating  or  depressing  it ;     the  vahsi 
having  guides  c,  c,  whidi  work  in  perpendieakr  )gno^  in 
the  box  r/,  d.    The  screw  of  the  spindle  is  worked  by  the 
Uisuai  means  of  lever  or  key  Juiced  on  the  square  J,  and  the 
lower  end  of  the  spindle  tums  in  the  step  0,  at  bottom;  gf 
is  the  pipe  ht  the  dischaige  of  the  l^udv^  or  it  ma^  b#> 
drawn  off  through  a  hoUow  spindle. 

Figs.  7,  represent  a  meter  to  determine  the  quantity  of 
liquid  passed  through  an  aperture^  a,  is  an.  elevation^  ef 
Ijie mster;  a  seettmi  o£  the  saaoe,  taksn  veni^ieUcr; 
is-the  chamber.or  bariBl»  in  two  ports,  nnled  at  b ;  spirsi 
fens  are  attached  to  a  spindle,  so  disposed  as  to  give 
motion  to  the  endless  screw  d,  which  communicates  with 
the  c^otk  work  0 ;  and  by  the  rotation  of  a<^'piate/y  or 
by  iftlu^  indiestoisy  shewing^  nwBiber  of  veyoltitloiis  of 
the  iBpivai,  and  neoessanly  the  quantity  of  liquid'  disehar|^ 
Uiiough  tlie  orifice  of  the  attached  {)i|)e. 
:  f]ig8.  8,  exhibit  the  hydrostatic  vuive.  This  apparftas 
ift  pvtt  jjn  itoticm  by  th9  ptmm  id  a  fluid  cohmui^  or  the 
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tUlatable  or  lifting  pait  oc  parte  of  a  xaectfef,  4N|  iikb 
JMincBDlie  tii#-  hn^riwtiillf  nucadaR« 
.  -  .Xliie  premre  of  tiie  sapermcttmbeiit  or  <^f>po8ing  fom 
being  relieved  by  a  surrounding*  case  or  other  irn  ans,  and 
the  power  obtained  by  the  pressure  of  the  fluid  coiumn,  so 
^ommgnuated  to  tko  extoitibte  reoeiverp  is  tmnrfwrwdl  t^ 
liffixtntoi  tkemiit  ao  as  to  ihut  or  open  Ythu  under  great 
fqmmo,  end  effect  other  nmdmnfcal  puipofles  for  the 
j:egulation  of  liiiuid  supply. 

The  appacdtus  id  relieved  from  actioQ  by  emptying  the 
Mff^  'Fpo;  this  part  of  the  machme  being  so  eon- 
flbrocted  as  to  regulate  the  action  of  the  whole,  and  to 
discharge,  as  may  be  required,  its  altitude  of  fluid  or  liquid, 
either  to  waste  or  re-use,  as  may  be  necessary.  And  this 
ai^^acmtiia  may  also  be  worked  by  the  action  of  an  ex- 
ternal foper-pondecating  foree>  di^hunng  the  column  of 
liquid,  wlnoh  maintaiwed  the  dilatable  part  of  the  receiver 
in  extension,  and  be  made  to  discharge  the  pressing  column 
into  a  receiver  above  it>  fxom  which  it  would  again  descend, 
when  the  external  pressure  was  zemoTed,  and  both  these 
«aaQa  niaj  he  esKinpllfied  in  manner  £»l](Df«in^ 

First,  by  the  descent  of  the  fluid  into  the  receiTer.  a,  is 
im  elevation  of  the  apparatus  for  closing  a  valve  against 
pressure ;  b,  the  section,  taken  vertically ;  a,  is  a  xeceives, 
nihidik  be  lQcnied»  as  in  the  drawing*  hj  *  wvteiproof 
fleadhle  band,  seeored  round  a  metallic  or  other  disoft,  and 
also  to  ii  pkitc  d,  below  it ;  or  il  may  be  fonnccl  as  a  cylinder 
and  piston,  after  the  manner  of  those  usgdfor  ateam-^i^ines, 
hut  in  both  cases  heinf  made  to  oommunicate  with  %  tube 
Iff  .luhes  e  and  and  secuzed  firont  extcmal  presauie  of 
liquid  by  a  ease  having  a  perfbiation  for  a  abaft  or 
spindle  h,  affixed  to  the  rising  plate,  and  a  stufling  and 
guide  or  washer,  q3s  some  other  contrivance*  to  secure  a  ?er- 
twaliActioUiand.iiimiit  leak^  Totldaq^^r 
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cUe  woKj  be  oomMCted  the  water-wmy  ami  vaIto  i,  and  tU 
outer  cMe  be  acNmd  ta  the  botton  pUte  $  a  mmB  pipe 
may  communicete  with  a  ^laete  pipe  l»  to  ptevent  tbe 

ca?e  from  accidentally  filling. 

It  the  apparatue  desoiibed  be  placed  at  the  battoni  of  a 
eietenit  (both  the  reeemr  and  tube  being  enpt and  the 
upper  diee  or  piaton  down  upon  Uie  bottom  plate»  and 

the  top  of  the  tube  about  the  level  of  the  top  of  ^ 
drteniy  and  the  waste  pipe  /,  passing  through  the  bottom 
aa  uaual  te  waate  pipes),  then  if  a  servie&pqpe  be  attached 
to  die  vahe  aeat  i,  and  liquid  admitted,  wh«i  thf^  d^jlftn 
becomea  needy  full,  a  quantity  wodd  ilow  dam  ihe  pipe 
e,  into  the  receiver,  and  tliruw  up  the  vaU-e  i,  \vitli  a 
force  proportionate  to  the  height  of  the  column  of  liquid 

in  the  tube  ninltipiied  ligr  the  ana  of  the  diiD;.«ad  fagr  thi^^ 
ineaaa»  great  power  may  be  gained*  A  leak^  in  the  fipe 

/,  into  the  waste  pipe,  regulates  the  continuABoe  fi  the 
power,  and  limits  its  tiuration. 

-  In  the  oth^  case,  the  power  may  be  applied  as  at  H» 
fiigk  99  about  to  be  deeanbed,  jwbm  is  a  meiver  .filled 
with  liquid/ similar  to  that  already  ^tewa,  but  wiAout 

case  g.  The  tube  in  iillcd  with  liquid  io  a  height  tliaL 
will  extend  the  receiver  with  a  given  force  ;  a  shallow- vea^ 
eel  if  above  the  tube,  k  open  to  the  atmoephorfc :  pteieuti% 
and  reeeivea  the  rising  ^uady^  lantum  ftnm^  a^  a^  ao»> 
teining  the  bottom  plate.  Any  adventitioos  ibree  arCing 
upon  p,  will  depress  the  top  plate,  when  it  exceeds  the 
power  of  the  sustaining  colunm  ^9  and  will  £»rce  the  liquid 
into  the  receiver  r«  at  the  same  time  opening  the  uidve 
affixed  to  the  top  plate  of  the  reeeiveri  and  upon  the  we^^t 
being  remoTed  from  the  fluid  will  regain  its  place  ai  the 
receiver  and  reclose  the  y^ve» 

Fig.  9,  represent  an  apparatus  by  wliieh  ^  wator  in 
ileam«boilera  may  be  eared     n^uae  aftet  eoadenaation; 
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ind  hf  which  preniire  qpposing  the  mpplying  Ibroe^  nay 
be  iriimd  in  the  nament  when  free  action  is  necesstiy. 

I  do  not  claim  the  invention  of  this  principle  of  supply  by 
equaiizalion  of  pressure,  but  only  certain  improvements  on 
.the  prioeiple  which  will  work  it  more  effectually  and  more 
aafeljr.-^A»  vepceaents  an  external  elevation  of  this  appaiar 
tnsy  and  B,  a  section  of  the  same,  taken  vertically ;  a,  is  a 
close  vessel  communicating  with  a  boiler  b,  by  tubes  c, 
and  d  ;  are  valves  shutting  off  communication ;  ff,  a 

float;  h,  a  guide;  •«  a  lever  to  work  the  valve;  Jt,  a 
supply  pipe  with  a  valve  opening  upwards;  a  hoUow 
float.  If  the  float  is  so  contrived,  that  when  the  steam 
in  the  boiler  is  at  a  given  pressure,  and  the  water  at  a 
givoi  heiighty  the  valve  e,  shall  be  closed, — and  if  the  regu- 
lator H«  he  so  eonliived,  that  at  the  same  pressure  it  shall 
maintain  the  valve  I,  in  its  close  position^-^and  if  the  valve 
f,  be  closed  by  the  lever  i, — then  if  the  vessel  a,  be  full  of 
water,  none  will  flow  into  the  boiler ;  but  if  the  water  be- 
comes low,  and  the  float  g,  descends,  the  valve  e,  is  first 
opened,  and  the  steam  will  rise  from  the  boiler  into  the 
vessel  a,  above  the  float  f»,  for  which  may  be  substitnted  a 
diaphragm  or  a  bag  of  air  or  gas.  When  an  equilibrium 
between  a,  and  b,  is  lormed  by  the  ascent  of  the  steam, 
.witer  will  flow  into  the  boiler  thxoi;^  df  and  when  a 
vaenum  is  produced  by  condensationt  a  supply  may  readilj 
be  given  to  a,  by  the  pipe  k,  - 
.  The  float  g,  should  be  so  poised,  that  the  pressure  of 
steam  upon  tha  valve  e,  shall  assist  ffs  flotation,  until  the 
water  nearfy  leaves  the  float;  it  will  then  drop  and  not 
again  rise,  until  nearly  covered  with  water ;  an  interval  for 
the  action  of  the  steam  will  thus  be  given.  The  valve 
is  not  opened  until  an  interval  after  e,  has  been  opened. 
.This  anai^emimt  is  necessary  for  the  increment  of  action 
and  finr  die  prevention  of  sudden  pulsion  of  the  valves.  The 
VOL.  ^^y,  o 
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float  or  oliher  nutable  contriTanofr,  ynH  prmnt  the  mi^ 
den  contact  of  steam  witli  the  eoflder  fluid,  end  too  impid 

condensationj  and  will  otherwise  assist  the  deliyery  of  the 
liquid. 

Hie  eoBtriTaiice  upon  anj  mdden  increase  cf  plea- 
sure, assists  the  other  Yalves  and  also  the  supply  of  water, 

at  Li  high  temperature,  to  the  receiver;  and  will,  upon  any 
occasion  of  danger,  relieve  the  pressure  from  the  supplying 
i€ftce.~-llnroiied  in  ike  Molk  Chapel  (ifice^  December 
1858] 

hpcciiication  drawn  by  Messrs.  Newton  and  Beny. 


To  John  Frederick  IjoiiiNT!,  of  Manchester,  in  the 
county  of  Lancaster,  engineer,  and  John  Bartley, 
Junior,  qf  the  eamepiaee,  ei^neer^/or  their  tmeentum 
of  certain  improvements  in  the  construction  of  wheeli 
to  be  used  upon  railways  or  other  roads,  and  which 
iniprovemeHts  are  also  applicable  to  the  construction  of 
wheels  in  genera/.— [Sealed  6th  September,  1838.] 

These  improvements  in  the  eonstraetion  of  fiheels  to  he 
-used  upon  raihrays  and  other  roads,  and  whidi  improve* 

ments  are  also  applicable  to  wheels  in  geiiuial, — consist, 
firstly,  in  the  peculiar  method  o£  preparing  and  putting 
togedier  the  ordinary  parts  of  such  wheels,  as  the  felloe, 
apokes,  and  nave ;  and,  secondlj,  in  tiie  appfioation  of  oer- 
tain  machinery  or  apparatus  for  the  purpose  of  hending  th^ 
tyre,  lioop,  or  rim,  of  locoiuotive  engine  or  other  wheels  to 
be  employed  upon  railways,  or  of  any  other  wheels  where 
-  loose  or  separate  l^res  are  used. 

In  Older  that  these  improvements  mi^  be  more  partkm- 
larly  explained,  we  have  attached  to  these  presents  two 
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Bowme't,  far  RaUlmy  Carriage  Wheels,  %e.   ^1 1 

sheets  of  drawings,  and  maiked  the  same  with  figures  and 
letters  of  reference,  in  correspondence  with  the  following 
details.  We  will  firstly  describe  our  improvements  as  suit- 

able  to  that  description  of  wheels,  which  are  to  be  employed 

Upon  railways,  and  to  he  composed  entirely  of  wrought 

iron,  and  illustrated  in  Plate  X* 

We  ibrm  the  nave  of  the  wheel,  by  taking  two  straight 
'ipeces  of  bar  iron,  of  about  three  inches  square,  and  when 

heated,  hend  each  of  them  into  a  ring  of  the  size  of  the  in- 
^  tended  nave,  as  in  fig.  1,  at  a,  or  the  nave  may  be  formed  by 

taking  a  soHd  modLd  fiom  the  fotge,  and  cutting  or  fi>iging 
'it  to  the  required  fonn.   We  then  take  twenty-four  pieces 

(more  or  less,  according  tu  the  number  of  arms  of  the  in- 
'  tended  wheel)  of  flat  bar  iron,  about  three  inclies  by  one  • 

and  a  quarter  inches,  each  of  them  half  the  length  of  the 

intended  arm  or  spoke,  with  sufficient  allowance  for  weld- 

■ 

ing ;  and  having  formed  a  head  to  each  of  them,  as  in  ft, 
■fig.  1,  we  "  jump"  or  weld,  six  (more  or  less)  of  them  on 
to  each  ring  or  semi-nave  in  such  a  manner  that  the  longest 
-section  of  the  arm  (namely,  three  inches),  shall  stand  in  the 
'direction  of  the  running  course  of  the  whed,  having  the 
edqc  of  the  arm  towards  the  front  of  the  engine,  and  the 
flat  surface  to  the  side,  as  in  fig.  ^,  a,  a,  a*    The  remain- 
ing twelve  pieces  (more  or  less)  or  semi-arms,  are  next  to 
be  welded  on  to  twelve  pieces  (more  or  less)  of  ^t  bar 
iron,  say  five  and  a  quarter  inches  by  one  inch  and  a  quar- 
ter, and  of  the  length  of  one-twelfth  part  of  the  circum- 
ference of  the  periphery  or  rim  of  the  wheel,  as  at  c,  c,  in 
'  ftg*  1   and  during  this  process  of  wielding,  the  arm  is  placed 
into,  and  the  segment  of  the  felloe  on  to  a  block,  and  ham- 
mered tliereupon,  which  will  give  the  segment  the  proper 
•curve  to  form  the  periphery  of  the  wheel,  as  commonly 
practised ;  six  or  one-half  of  the  number  of  the  semi-anns 
4hiis  Ibfnwd  open  the  felloes^  and  the  semi-arms  alsft 
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formed  upon  each  ring  or  semi-nave,  are  then  to  be  welded 
together  at  the  joints  by  in  iig.  2,  and  vvUI  thus  pre- 
•ent  dielbsBti asnpieieiiftediii £g8,d  Midi;  att  the  amw 
or  fpokes  in  %.  S,  being  let  or   diiliad**  cme  vnjj  and  all 

the  arms  in  fig.  1,  being"  set  or  dished  the  reverse  way,  as 
shewn  in  the  detached  sectional  fig.  5.  Xiie  portion  of  the 
wheel,  9f » then  taken  and  iaad  upon  tlie  port^ 
Ivlwely  fig.  4^  in  aueh  a  manner,  that  all  the  wynenta  e,  Cr 
e,  shall  form  an  entire  rim  or  felloe,  and  aU  the  arms  or 
spokes  d,  dy  dy  in  fig.  3,  exactly  intersect  the  spaces  be- 
tween the  arms  d,  d,  d,  in  fig»  4  \  thus  presenting  an  entire 
wheel  aa  shewn  in  the  front  viaw»  %»  6^  and  in  section 
in  fig.  7.  Small  angular  pieoee  aretlm  to  be  ontont  of  the 

points  of  eontaet  of  the  segments  formini^  the  felloe,  and 
corresponding  v  pieces  are  to  he  welded  in  their  place«  as 
at  e,  e,  in  fig.  S,  in  the  usual  manner,  in  order  to  ensure 
a  good  wdding,  and  thus  form  a  solid  felloe.  The  wheel 
will  now  be  found  entire,  and  of  solid  wrought  iron,  as  well 
as  possessing  considerable  strength  and  durability,  having 
the  peculiar  advantage  of  having  each  alternate  arm  dished 
in  oj^posite  directions,  in  order  to  xesist  any  lateral  psea- 
sure  ;  and  also,  having  all  the  arms  placed  edgewise  to  the 
line  of  motion, — so  that,  when  the  wheel  is  revolving,  the 
smallest  portion  or  narrowest  edge  shall  he  presented  to  the 
mistance  of  the  atmosphere.  Moieovery  if  power  be  ^ 
plied  from  the  axle  to  the  periphery  of  the  wheel,  it  wiH 
proceed  through  the  arms  or  bars  of  iron  placed  in  the  best 
position  to  communicate  that  power  without  yielding, — 
namely,  with  their  longest  section  opposed  to  it.  The 
wheelin  the  state  just  described,  is  now  fit  £w  the  lathe,  in 
erder  to  have  the  felloe  turned  to  the  proper  cone  and 
•fianch,  or  to  receive  an  ordinary  outside  hoop  or  tyre, 
which  is  to  be  shrunk  or  contracted,  and  rivetted  on  in  the 
usual  manner.   The  complete  or  finished  wheel  is  shew^ 
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bk  firant  Tiewy  at  fig. -9,  and  an  edgQ  new  at  fig.  10; 
although  we  emuider  tiie  alwre  deacnbed  wheel,  as  the 

best  calculated  for  locomotive  engine  wheels,  particularly 
the  "  driving  wheels,^*  yet»  we  would  not  confine  our- 
tebres  to  fiat  arms  hr  aueh  purpoM^  as  they  may  be  of 
found  bar  iron,  as  in  fig.  1 1 ,  or  of  any  other  suitable  form  f 
but  put  together  in  the  manner  above  described. 

Another  description  of  wrought  iron  wheel,  of  a  cheapef^ 
ooastmction  and  more  suitable  Ibr  wi^gons  or  carriages,  W(» 
eonatructy  fay  first  preparing  a  straight  bar  (either  flat,  upob 
its  sor&ce^  or  made  with  a  flanch,  as  upon  railway  tyres), 
of  the  full  length  of  the  periphery  or  felloe  of  the  intended 
wheel,  and  "  jumping  up,"  or  welding  one-half  of  every 
spoke  or  am  at  equal  distances,  apart  firom  the  straight 
bar  or  tyre,  as  shewn  in  fig.  II* ;  the  bar  is  bent  either  i& 
the  ordinary  way,  or  by  a  process  hereafter  to  be  described, 
in  order  to  form  the  felloe  of  the  wheel,  and  assumes  the 
loan  of  fig.       every  alternate  semi«spoke,  is  then  set  or 

dished**  one  way,  and  every  other  one  is  **  dished"  in  ^ 
reverse  direcdon*  '  The  cross  fig.  13,  consisting  of  one 
ring,  forming  the  semi-nave,  and  a  portion,  or  half  the 
number  of  spokes  welded  thereto,  is  then  placed  in  the 
position  represented  hy  dotted  lines  in  fig*  liS,  and  welded 
to  the  other  half  of  the  corresponding  semi-spokes,  at 

a,  a,  a  J  a,  so  that  the  eye  e,  in  fig.  13,  shall  be  exactly  in 
the  centre  of  the  wheel ;  another  semi-nave,  exactly  similar 
to  fig.  13,  is  then  to  be  placed  above  this,  and  its  semi* 
spokes  placed  to  oonespond  ivith  the  ranaimng  senungpokes 
on  the  ^oe,  and  these  must  also  be  welded  together  at 

b,  b,  h,  h ;  the  opening  in  the  felloe  or  t^  re  is  then  islmt 
and  welded,  and  the  wheel  complete^  as  represented  in 
fig.  14k  A  good  waggon  of  caniage  wheel  may  also  be 
made  upon  the  same  piaa  as  the  one  last  deseribed,  .by 
having  the  arms  welded  upon  the  tyre  bar  in  tfaiJx  wfaol^ 
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It^qfth,  Mid  bending' the  tpt  W  to  fonn  the  feUooi  thu^ 
bringing  all  their  ends  towards  the  eentre,  where  they  may 

have  a  nave  cast  around  them. 

Another  improved  construction  of  wrought  iron  wheel, 
with  a  CMt  iron  nave,  is  repieeeuted  in  fig.  15*  Tide 
wheel  is  eonstmeted  b j  taking  a  stn%ht  bar«  (or  segmenti^ 
if  preferred),  with  or  without  a  fbadi,  aeooiding  to  the 
wheel  required,  and  of  the  same  length  as  the  periphery  or 
eircumference  of  the  wheel ;  holes  are  then  to  he  punched 
at  equal  distanoes  apart,  and  of  oomspondiiig  number, 
with  the  number  of  i^fces  required,  and  the  holes  eonn- 
tcisunk,  so  that  they  taper  towards  the  centre  of  the 
wheel ; — arras  rounded  at  the  ends  to  fit  tlie  iioles  in  the 
lyre,  and  haviog  a  collar  ox  shoulder  at  the  distance  of  half 
an  inch  or  more  from  the  same  end,  and  ilattened  and 
punched  at  the  other  end,  are  to  be  pre])ared,  and  the 
rounded  end  heated,  which  is  tlien  to  he  put  iiiLo  the  hole 
made  in  the  tyre  and  rivetted  therein,  as  shewn  in  %•  16 ; 
and  each  alternate  ann,  set  or dished"  in  qfipostte  diieo 
tious,  as  shewn  in  the  sectional  fig.  17;  %  cast  iron  nave  is 
then  to  be  cast  in  the  centre,  emhracing  and  fastening  all 
the  other  ends  ol  the  arms,  when  it  may  either  be  iinislicd 
with  a  plain  nm,  or  be  provided  with  an  outer  tyre.  Figs. 
18  and  19,  represent  two  descriptions  of  spokes  adapted  to 
this  wheel ;  fig.  18,  being  round  anns»  and  fig.  19,  fiat  or 
square. 

It  will  also  be  evident  that,  wheels  of  a  simpler  construe* 
tion,  and  to  be  employed  for  %hter  purposes,  may  be 
made  upon  the  foregoing  principles ;  but  with  only  one  4«t 
of  arms,  instead  of  a  double  set,  and  all  dished"  or  set 
iu  the  same  direction  ;  or,  if  it  should  be  preferred,  the 
spokes  may  be  set  perpendicularly. 

Theiecondfeature  of  ourimpCQvemeiita  issfaewiiinsheetiSj 
of  the  dsawiii^  and  eon^ts  in  tha  spplicatioii  of  osrtm 
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mechanism  or  apparatus,  for  the  purpose  of  bending  th$ 
tjrre*  iron,  or  bars,  by  mechanical  jpowcr,  instead  of  the 
iwaal  method  of  bending  them  hy  manual  labour.  Fig.  ^ 
represents*  a  side,  elevation  of  a  machine  to  be  used  for  this 
purpose;  and  fig.  21,  a  plan  or  horizontal  view  of  the 
same,  as  seen  from  above.  The  framing  of  the  machine  is 
shewn  o.t  a,  a,  a,  a,  carrying  the  shafts  b,  b,  and  e  /  the 
shafts  hf  are  mounted  in  pedestals  in  the  frame,  and  the 
sjiaft  c,  is  supported  by  adjustable  bearings,  sliding  in 
mortices  in  the  frame  a,  a.  Upon  the  upper  ends  of  the 
shafts  bf  b,  are  two  rollers  d,  d,  having  grooves  turned  in 
their  periphenes,  corresponding  with  the  .flanch  upon  the 
^re  bar ;  and  upon  the  upper  end  of  the  shaft  r,  is.mounted 
a  plain  roller  e,  to  form  the  flat  under  surface  of  the  hoop 
or  tyre.  In  roUing  the  hoop  or  tyre,  we  first  cut  the  bar 
to  the  required  length,  and  heat  it  in  a  stove  or  furnace  to 
a  red  heat»  and  after  having  bent  it  slightly  edgewise  on  a 
block,  sufficiently  to  allow  for  the  difference  in  thickness 
between  the  flanched  edge  and  the  other,  we  pass  it  be- 
tween tlie  rollers  d,  d,  and  e,  as  shewn  in  the  drawings. 
The  roUers  are  dien  turned  by  means  of  a  driving  strap 
passed  around  ihe  fast  pulley  f,  upon  the  main  shaft 
which  actuates  the  bevillcd  wheels  h,  and  spur  wheels 
i,  i,  keyed  upon  the  shafts  b,  b,  carrying  the  rollers.  The 
diametear  of  the  drde  or  the  size  to  which  the  tyre  iron  is 
to  be  rolled  or  bent,  is  determined  by  the  regulating  screws 
Jk,  k,  which  cause  the  roller  e,  to  approach  or  recede  from 
the  rollers  d,  d,  and  consequently  to  vary  the  curve  tluis 
given  to  the  t^e  bar,  l»  It  I,  h  a  light  platform  of 
xoUeis*  Ibr  the  puxpose  of  supporting  the  iron  while  it 
Is  in  its  heated  state  and  under  the  process  of  bending. 

The  detached  fig.  22,  represents  the  necessary  alt  era  Lion 
required  to  be  made  in  the  roller  e,  when  the  machine  is 
to  be  used  for  bendiqg  *  ^xe  iron  which  has  arms  or  semi* 
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arms  welded  to  it,  as  in  %.       ni^cn  it  will  be  evident ' 
thftt  Che  Toiler  e»  must  have  a  groaw  or  recess  fanned 
in  it  to  «]km  the  ams  or  senn-ainui  to  pan. 

Having  now  described  each  particular  «f  our  imrentioBy 
and  the  manner  in  which  the  same  is  to  be  performed,  we 
desire  it  to  be  understood,  that  we  claim  as  our  invention, 
fintijr,  the  manner  In  which  aodi  wheek  are  eomtmeted 
or  put  together,  as  are  repreaented  m  die  wioua  figures 
of  the  drawings,  and  above  described ;  and  secondlyj  in 
the  application  of  such  or  similar  apparatus,  as  represented 
in  figs.  ^  and  j^l,  of  the  drawings,  for  the  purpose  of 
bending  tyre  baiB  or  hoops,  to  Ve  attadied  to  loeomotiYe 
engine  wheels  and  all  other  wheels,  where  loose  or  separate 
tyres  are  applied. — \lnrolkd  in  the  Rolls  Chajjci  O^ce, 
March  18^.] 

Specification  drawn  by  Messn.  Newton  and  B«ny« 


To  Benjamin  Gt>ODFELiow,  of  Hyde^  in  ike  cmmiy  of 

Chester f  mechanic ,  for  his  invention,  of  ceriain  int' 
provements  in  metallic  pistons* — [Sealed  18th  December^ 
1838.] 

This  improvement  in  metallic  pistons  consists  in  the  parti* 
cular  construction  and  arrangement  of  certain  psrts  of  such 

apparatus,  in  order  to  render  tlicm  perfectly  steam,  air,  or 
water-tight,  by  means  of  metallic  packing,  and  capable  of 
being  used  in  sll  situations  wbeie  such  pistons  axe  com* 
monly  employed.  These  improved  metallic  ]^stoiia  are 
composed  of  a  top  and  bottom  plate  of  metal,  in  the  ordi- 
nary manner ;  between  which,  are  a  peculiar  combination 
of  annular  springs,  intended  to  constitute  a  perfect  steam 
or  ait-tight  iiackingi  and  which  are  hnmght  into  actum  hj 


Digitized  by 


Good/eihw%  faf  'tniph,  m  MetaUk  PuUm$.  ^7 


Means  of  screws^  beaiing  both  in  the  bed  and  tc^  plate  of 
the  pnton,  in  ofder  to  eompresi  die  n^stem  of  springs^  and 
thit,  by  bringing  the  top  plate  dose  upon  the  bed  of  the 

piston,  cause  the  inetallic  packing  to  be  brought  into  per- 
fect contact  with  the  interior  of  the  cylinder  in  which  the 
piitafi  is  employed. 

In  order  to  illnstrate  more  particularly  the  constractioii- 
of  my  improved  metallic  pistons,  and  to  facilitate  the  de- 
scription thereof,  I  have  attached  to  Uiese  presents  a  sheet 
of  drawings,  in  which  my  improved  pistoa  is  exhibited 
complete  and  in  detail,  and  having  figures  and  letters  tii 
refermiee  nunked  tiMreon;  similar  letters  being  placed 
upon  corresponding  parts  of  the  apparatus  in  all  the  figures. 

Fig.  1,  Plate  X.,  represents  a  plan  or  horizontal  view  of 
the  piston>  with  the  coVer  or  top  plate  removed.  Fig.r 
a  complete  ade  elevation,  and  fig.  S,  a  section  taken  verti- 
cally, through  the  middle  of  the  same.  The  piston  rod 
a,  o,  has  the  bottom  plate  or  bed  of  the  piston  b,  b, 
secQZed  to  its  ccmical  end  by  a  cottar  or  key,  in  the  usual 
manner ;  upon  this  bottom  plate  or  bed,  an  angular  spring 
zing  Cf  c,  is  placed  loosely,  around  which  are  placed  two 
other  spring  rings  dy  and  e,  e ;  the  upper  ring  d,  being 
turned  upon  its  interior  surtace  to  the  same  bevil  as  the. 
iq^per  nde  of  the  ting  e;  and  the  lower  ting  being  also 
turned  upon  its  interior  -surface  to  a  corresponding  angle, 
with  the  lower  side  of  the  spring  ring  e ;  thus,  these  two 
Outer  annular  springs  being  accurately  turned  and  ground 
to  the  pUtes  b  and  /,  fern  a  perfect  metallio  packing, 
being  frmami  or  k«pt  against  the  inteiioK  suifrce  of  the 
cyUnder,  by  th$  aetiea  of  the  aminlar  spring  c,  e.  Tke 
top  plate  /,  f,  is  fixed  upon  the  bed  of  the  piston  by 
means  of  the  scaews  gf  g,  g ;  and  thus,  by  enclosing  the 
.i^Btem  of  annular  apfings»  ke^  the  whole  iqppaialus 
togathsTi  and  fimna  a  perfect  Blaam,  skit^w  w«teiwti|^t 
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packing.  In  order  to  keep  the  spring  packing  from  being  - 
iiyuied  by  the  action  of  any  steam  that  might  othfirwiie 
got  into  the  body  of  the  pistoiij  the  ends  of  the  iqpriQgs  pN 
furnished  with  anall  segmental  pieces  A,  h,  being  tamed 
accurately  to  fit  correspoiuling  recesses  in  the  springs 
d  and  whicli  will  entirely  prev  ent  the  admission  of  steam 
into  the  packing  or  bodjr  of  the  piston* 

Fig.  4»  is  a  detad^d  plan  view  of  the  main  aanvlar 
spring  e,  Cf  and  iig.  5,  is  a  side  elevation  of  the  same ;  in 
wliick  it  will  be  seen«  that  it  is  turned  somewhat  exceutric^ 
and  has  a  secies  of  openings  or  mortices  cut  in  its  angular 
periphei7»  in  order  to  assimilate  all  points  of  Uie  ^spring 
and  impart  an  equal  aetion  tfaronghout  ita  circmnferenee* 

Figs.  6  and  7,  are  sectional  representations  of  the  upper 
and  lower  annular  springs  d  and  in  oxdfir  to  shew  that 
their  interior  ciroam£Bienee  is  tamed  to  a  cogreqwmdiiig 
bevil  with  each  angle  of  the  ipxiag  e,  e ;  and  8,  is  a 
plan  view  of  the  same. 

Having  now  fully  described  the  particular  object  of  my 
iiiTenticn,  and  the  manner  of  canying  the  same  into  prao- 
tioal  opsfationg  I  'deabe  it  to  be  understood,  that  I  claim  as 
my  inventimi,  the  peeuliar  mode  of  constmeting  metaUie 
packing  for  pistons,  and  also  their  particular  arrangement, 
as  shewn  in  the  various  %ure8  of  the  drawing  attached  to 
these  psesents;  that  is  to  wt^,  the  eoinbinatton  of  three 
peKfe^t  annular  springs,  being  compressed  and  brou|^t 
Into  action  in  the  manner  and  for  the  purposes  above  par- 
ticularly described. — [InroUed  m  the  Moils  Chapel  Office, 
Jmie  im] 

Speciiication  drawn  by  Messrs.  Newton  and  Berry. 
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To  Thomas  Horton,  of  Princes  End,  in  the  parish  of 
Tipton,  in  tJie. county  of  Stafford,  boiler  and  gasometer 
manufacturer, andTnouAS  Smith,  of  Hareeley  Uea^h, 
im  the  same  parUh  and  county,  nUne  agent,  for  their 

invention  of  improvements  in  the  making  or  constructing 
of  chains  for  pits,  shafts,  mines,  or  other  purposes* — • 
[Sealed  6th  March,  183&] 

This  invention  consisU  in  the  application  of  flat  wrought 
kon  plates  to  ehaiiui  used  to  nmuog  and  other  puxpoees, 
in  fludi  way  that  the  links  of  such  chains  are  more  securely 

coiinecttd  aud  supported,  as  will  be  hereafter  particularly 
described. 

The  istircn  chahis,  now  oxdinaiily  used  for  raising  coals 
and  •otiber  auneraJs  from  pits  and  mines,  are  of  such  a 
compHealed  eonstruddon  that  they  are  frequently  out  of 
order,  and  require  to  be  repaired,  occasioning  thereby 
great  loss  and  inconvenience ;  and  moreover,  the  mode  of 
ciimnecting  the  links  is  such,  that  these  chains  are  apt  ta 
Isjtesk,  oceaskmi^,  not  nnfiequently,  loss  of  life,  and  at 
all  times,  crccitiug  dit>tiust  and  fear  in  the  miners  and 
others  using  them.  Our  object  is  to  introduce  at  once 
gfeat«r  simplicity  and  more  perfect  security,  and  with  this 
view,  w«  make  oiir  chsiiia  ia  the  following  ita^ 

We  take  solid  wrought  iron  plates,  ci  the  fom  shewn 
in  the  drawing  hereunto  annexed,  and  therein  described 
in  Plate  JL«  %•  l/--4n  or  through  whidi,  hy  chains  of 
machinery,  we  pimdi  or  sttmp  sntToand  or  sqnaie  holesi 
as  shewn  in  sudi  figure  by  the  lettem  a,  A|  into  thass 
holes  yfo  insert  or  admit  the  links  marked  b,  at  fig* 
which  are  formed  of  round,  flat,  or  square  rolled  iron, 
strongly  and  accurately  welded;  and  by  this  arranger 
ment  die  use  of  rivets  of  aa^  kind,  wUdi  is  the  weak 
pintcf      ^  dmiaa  nosr  m  nss^  hi  altogether  wniA^ 
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The  sise  of  the  Hnks,  •§  described  in  tKe  drawings  u  UL 
juet  propordoii  to  the  plate  therein  aleo  described ;  but  the 
dimeiuioiit  of  both  maj  be  Taried  as  oocaemii  may  require, 
and  so  as  to  adapt  them  to  the  particular  purpose  to  which 
the  chaiu  is  to  be  applied,  i^'ig.  3>  is  a  stay  c,  formed  of 
wood,  placed  between  the  links  B,  b>  with  small  wrought 
Iron  stttbbsy^  towsids  die  extremities  thereof^  marioed  n^ 
the  use  of  which  is  to  keep  the  said  links  firm  in  their 
position ;  fig.  4,  gives  a  lateral  or  edge  view  of  a  portion  of 
the  diain  as  put  together;  and  fig,  5,  shews  the  fiat 
part  of  a  portion  of  the  ehain  in  A  Uyhed  state.  Inall 
these  fignresy  the  sane  letters  are  need  to  denote  the  ssme 
parts. 

It  is  to  be  imderstood  that,  although  we  have  here  shewn 
onfy  three  square  holes  or  openiqgs  at  eaeh  end  of  the  fiat 
wioagfat  iron  plates,  tat  connecting  the  Hnks  of  the  chain 
together  with  stays  of  wood,  and  iron  stubbs  for  keeping 
such  links  in  Uieir  proper  position —we  do  not  confine  our- 
selves  to  this  number,  neither  do  we  limit  ourselves  to  the 
piedse  SIM  nr  form  of  the  plates,  holes,  links,  or  stayi^ 
shewn  in  the  annexed  drawing,  or  to  any  average  weight 
per  yard  of  such  chains  when  completed,  as  variations  in 
this  req^ect  niay  be  made,  effecting  the  object  of  our 
patenty  wilkottt  deviatiiig  6oni  the  pdnei|^  of  the  invenr 
tioB.  iW  instanee,  Ibar  links  instead  of  three  msj  be 
connected  with  such  wrought  iron  plates,  by  an  equal 
number  of  holes  stamped  or  pressed  through  the  said 
pktes,  in  the  manner  hereinbefore  described ;  or  the  holes 
assy  he  xound  iastead  of  aqnare^  and  the  Irnka  maj 
be  roand  instead  of  square,  or  Ikit  rod  or  haanpered 
iron, — or  any  other  substance  effectual  as  a  stay,  may  be 
used  in  the  place  of  the  wooden  stays  shewn  by  fig.  3  {  at 
passenty  howeveri  in  pieier  the  chain  as  shem  mtne  at 
ilg«^  bpth  is  to  GMistnietion  and  dimimsifm^  ip^ehoDd* 
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liOg  that,  theiceliji  %htiiets  maj  h»  obUiifed  with  the 
jeqiikite  stieagth. 

And  we  would  hsve  it  understood,  tbat  we  lay  no  ckim 

to  the  rolling  of  the  iron  intended  to  be  used  either  for 
such  plates  or  liuksj  nor  to  the  shape  ox  xaaoner  of  pre- 
pixiQgr  tlie  atajs,  nor  to  any  of  the  parta  a^aiately  $  but 
wliat  we  do  lay  claim  to,  aa  our  invention*  la  the  application 
of  wrought  iron  plates  with  holes  stamped  there  through, 
in  any  form,  instead  of  rivets  or  welding  to  the  links  of 
flat  chainsi  to  be  uaed  either  £ov  pits,  shafts,  mines,  or 
otfwr  pofpoaea,  whewby  the  Unkst  with  or  without  the  aid 
of  afiiya  made  of  wood  or  other  aubatance,  may  be  fimdy 
secured  and  kept  in  tlie  proper  position  fur  forming  a  flat 
chain,  whatever  the  number  or  form  of  the  links,  or  of 
the  holes  into  which  they  are  inserted, — [JkrolM  im  tke 
Rofi*  CSmpel  Office,  Ji^mt  18$^] 


To  JosTAH  Maimhalt.  Hsath,  of  AUem  Tmraee,  Ken* 

sin^fon,  in  the  countij  of  JSfiddleseXf  genthmon,for  Ms 
invention  of  certain  improvements  in  the  mam^'aeiwre  qf 
horn  and  eieeL^SetHed  5th  Apiilj  18d9.] 

This  in?ention  conaiatst  &stly«  in  the  extraction  of  pure 

cast  iron  from  certain  ores  of  that  metal,  without  the  inter- 
vention of  any  earthy,  alkaline,  or  saline  matter,  to  form  a 
vitreous  flux,  cinder,  or  slag ;  secondiyt  the  formation  of 
eaat  ateel»  by  fuaing  the-  aaid  puie  oMt  iron  along  wilJi 
malleable  iron  or  certain  metallic  oxides,  in  such  prop(»tioii 
as  may  decarburate  the  cast  iron  to  a  certain  degree,  and 
by  c^m^leting  the  deoaihuratiou  in  a  suitable  cementing 
fiimaee  i  thixdlyt  the  uim  of  •  certain  portion  of  oxide  of 
mangaacee  in  liie  proeem  of  coiyerting  caat  iron  into  mal* 
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leabfe  iraif  by  tlie  pgocflw  of  puddKng  i  and  fourliiljy  the 
QM  of  earbmot  of  manganeirai  any  procMf  m^cebj  tnii 

is  converted  into  cast  steel. 

And  in  further  compliance  witli  the  said  prQvi&Q,  1,  the 
Boid  Josiah  Marshall  Heath,  do  declare  the  mann^  in  ipfaidl 
vsy  laid  inreiitioiis  an  to  be  petlbmiedy  by  llie  Ibttoiwiki^ 
general  explanfttions  and  partkokr  details  aX,  the  aeteial 
•processes. 

Malleable  iron  is  at  present  produced  either  by  smelting 
the  rieher  iron  oxea  with  joet  as  muoh  eharooal  or  otiMT 
eerbonaeeoas  matter  as  shall  be  adeqvate  to  abstraei  aH' 

the  oxygen  from  the  ore,  and  bring  it  into  the  malleable 
state  ;  or  by  smelting  the  ore  in  contact  with  carbonaceous 
natter  in  such  excess  as  to  Amn  with  the  metal  die  eOM- 
jj^otmd,  *-  oatte^  oarbiuwl  of  iroAi  by-cbomiStSy  and  cast  hon 
by  mannliietarers ;  and  tbsn  to  sepaiate  Ae  wbon  by -a 
distinct  and  subsequent  process. 

The  lirst  of  these  methods  i^  that  practised  upon  the 
purer  native  oxides  of  iron  in  the  Catalan  forges  of  the 
Pyienees^  it  the  Sflliek  vim  of  Coiinthia,  and  in  the 
Bloomcries  of  India; — the  Second  is  that  practised  in  the 
blast  furnsoes  of  Grxeat  Britain  upou  tha  az^pILaceous  ores 
of  iron.  " 

By  the  first  process,  malleable  or  bar  iron,  of  yeiy  mi* 
equal  quality  in  its  dilFerent  parts,  is  produeed ; — ^by  the 
'second  process,  a  cast  iron  is  obtained,  wliich  is  contami- 
nated to  a  very  considerable  degree  witli  sulphur,  phofi- 
phoms^  arsenic,  silicon,  aluminum,  . &c.,  and  by  both  pro- 
cesses a  Teiy  lai^  proportion  of  the  metal  is  wnstiBd  into 
cinder  under  the  blast,  as  well  as  iu  the  operaliuns  of 
puddling  and  re-heating  the  blooms. 

A  pure  natiTe  oxide,  or  carbonate  of  iron,  is  ahme  capa- 
ble of  producing  a  pure  metal  confrertlble  into  gdod  ate^; 
*1mt  sndi  -piire  (»es  have  been  hithertD  debaM  and,dst#» 
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lioiated  in  Uie  aineltipg  ^  BilxtuM  with  caitii j 
'ftlkafiiie  ttMUmy  inkkr  the  name-  df  lhix«8,  added  willi 

the  intention  of  promoting  the  reduction  of  the  metal,  and 
of  protecting  it  when  reduced  from  the  oxidizing  iutiuence 

I  iMife  di8eof!0t<Mlf  after  an  exteiMif^  coime  €^f  o^^eK^ 
BUents,  that  aueH  earthy  oretlier  iBurtnres  are  net  neeessaiy 

tow  ards  the  reduction  of  the  pure  native  oxides  and  carbo- 
nates of  iron,  and  this  discovery  constitutes  my  first  inven- 
tiim  under  llie  p—aiat  kttets  patent.  This  invention  eon- 
jiatB  in  imeHalgf  sodi  pme  ore  withoat  the  foniation  cf 
any  vitreout  flux,  slag,  or  cinder,  in  manner  as  IbDows?— • 

I  commence  the  operation  by  filling  progressively  my 
blast  fumaee  with  coke,  ehaicoal,  or  other  equivalent  fuo&» 
kaEving  die  tap-hole  open^  that  the  flame  d  the  fuel|  niged 
hy  4iie  blast,  may  play  in  all  directions,  downwards  as  well 
as  upwards,  so  as  to  bring  the  whole  interior  of  the  furnace 
into  a  uniform  state  of  incandescence ;  and  whenever  the 
Airnaoe  is  thus  filled  with  ignited  f iiel»  I  olose  the  tjqfhhole^ 
and  inunediately  throw  into  the  mouth  of  Hie  tenaee 
twenty  pounds  of  ore  for  every  hundred  pounds  of  fuel, 
and  I  continue  to  charge  the  furnace  at  this  rate  until  such 
time  as  it  is  calculated  that  three  or  four  hujadred  weight 
of  fluid  iron  are  collected  in  the  hearths^  at  which  time  I 
•tap  the  furnace  and  run  off  the  melted  metal  into  pigs. 

After  this  first  discharge  or  casting,  I  begin  to  add  the 
ore,  at  the  rate  of  twenty-five  pounds  for  every  hundred 
pounds  of  fuel,  and  continue  to  charge  the  furnace  at  this 
rate  during  a  period  of  twelve  hoors^  at  which  time  I  tap 
and  run  off  a  second  casting  of  pig  iron.  After  this  second 
discharge  I  add  ore  at  the  rate  of  thirty  pounds  for  every 
hundred  pounds  of  fuel,  during  the  third  working  period  of 
twelve  hours ;  and  tlius»  in  each  sueoesiiTe  pd^od  <^  twrivs 
hours,  I  increaae  tlie  burthen  of  ore  at  the  rate  of  five-per 
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cenU  of  tl^  weight  oi  tiic  fuel,  till,  eventually;  the  pro- 
poctkm  of  ore  ihali  amount  to  about  sixty-fi?e  or  seveotj 
ponodt  £Nr  evefy  hindrod pouadi of  io^  BjpnMeediqg 
m  IliM  way,  and  by  fkinmbBig  m  the  oi«»  mmttfy  radvcod  to 
t1ic  size  of  peas,  or  thereabouts,  but  not  roasted,  1  iind 
tliat,  if  the  furnace  be  well  attended  to  by  the  workmen, 
it  win  torn  oat  about  fif^  pouncb  of  pwo  piginttfiir 
oveiy  hnndiod  poitadi  of  fkud  tlttt  atroeona^^ 

I  prefer  to  run  the  fused  metal  into  iron  moulds,  because 
I  have  found  that  when  it  is  run  into  sand,  as  is  commonly 
pwctiaod  by  tbo  iion  amdtofi,  it  is  apt  to  get  ooveced  with 
acoat  of  Mlirioiia  mMetf  and  ia  thereby  fumlaminated  a«d 
aulject  to  waale  in  the  lubaaqnent  prooaei  of  eonvenioa 
into  malleable  iron  or  steel ;  but  I  do  not  claim  running 
the  iron  into  iron  moulda  aa  any  part  of  my  inyention* 

Having  by  the  said  pKNsaaa  obtained  a  jnue  cast  mM, 
or  a  fimpla  earbuiet  of  iron,  imeontominated  with  the  atil- 
phur,  phosphorus,  silicon,  and  other  metalloids  present  in 
ordinary  cast  iron,  I  next  proceed  to  convert  that  carburet 
into  iteel  of  any  dcigree  of  )iardness,  which  conversion  I 
perfann  aa  fiiUowa:— I  £i8t  melt  the  aaid  caat  inm  in  a 
eopok  fonaoe,  by  the  heat  of  ooke,  aa  free  from  sulphur 
as  possible;  or  hy  mixlurc  of  such  coke  and  anthracite,  or 
in  ^ertft^"  localities  by  wood  chaxcoaL  But  in  all  cases  I 
use.  no  moce  fuel  than  is  mmSj  requisite  to  melt  the  iroiH 
ao  that  the  oxygen  of  the  blast  shall  serve  to  bnm  away 
'the  carbon  of  the  carburet  in  a  considerable  degree ;  while 
I  neutralize  or  remove  a  further  portion  of  the  carbon  by 
the  addition  socaps  of  metallic  iron^  or  b^  the  oxides  of 
iion.or  of  msnganese,  alwaya  taking  care  not  to  decarbo* 
rate  the  metal  to  such  a  degree  aa  to  render  it  infusible, 
but  to  leave  about  as  much  carbon  in  it  as  exists  in  cast 
steel. 

For  the  purpose  of  producing  a  superior  article  of  cast 
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Heaih'9ffor  the  Hfym^ketm^  t^Iron  and  Steel*  f3t§, 

•toel  ifom  my  Mid  piua  east  iron^  obtained  by  the  abcm 
Idetoribed  ptocM*  I  introdoce  seaquioxide  of  ittatigwiM»o» 

or  peroxide,  which  had  been  previously  ignited,  in  quanti-* 
ties  nut  exceeding  fire  per  cent.,  iiiLo  the  cupola;  while  I' 
employ  no  more  fuel  thau  the  blast  can  readily  bum  into 
cairboiik  aeid»  Ibr  otkenriae  the  oxceas  of  the  carbonaiceoiia 
ftiel  wonld  daozidiso  the  manganese,  nullify  its  decarbnia- 
ting  action  upon  the  cast  iron,  and  tiiLu>  prevent  it  from 
jreducing  the  metal  to  that  lower  stage  of  carburet  which 
eoDstitutes  cast  stmU  I  also  aomotimea  introduce  into  the 
cupolft  Sen  the  aamo  dtecarbuiating  putpoaOf  a  portum  not 
exceeding  five  per  cent,  of  chrome  ore,  vHiieh  eofurists  of 
the  oxides  of  chrome  and  iron,  or  a  like  proportion  of  pure 
oxide  of  ixon.  When  the  decarburation  has  been  carried 
on  in  the  enqpolik  to  the.  proper  pit^i  as  has  been  already 
defined^  the  ataely  metal  is  to  be  run  out  and  cast.into  iron 
moulds.  The  ingots  thereby  formed  are  now  to  be  con- 
verted into  steel  of  any  desired  degree  of  mildness,  by  ^ 
further  process  of  decarburation^  which  consists  in  s^atify- 
vug  the  said  ingots  along  with  peiOTEide  of  iron  or  peroxide 
of  manganese,  without  charcoal,  in  a  steel  cementing,  09 
other  suitable  furnace ;  such  furnace  being  lined  with  iron, 
if  it  is  constructed  of  fire  bricks,  or  stcaie«  to  prevent  the 
aetioii  of  tha  pmiadea  upon  the  atone  or  bricks  of  the 
fimiace 4ba  ingots  are  to  be  here  subjected  to  a  cement- 
ing  heat  for  a  certain  period,  proportional  in  duration  to 
the  softness  required  in  the  metal.  I  further  propose  to 
improve  the  quality  of  malleable  or  bar  iron  by  adding  to 
the  pig  or  plato  iron  in  the  puddling  furnace,  while  in  lu^ 
sion,  from  one  to  five  per-eent.-or-thereabouts,  of  any  pure 
oxide  of  n^anganesc,  but  without  mixture  of  any  other 
substance, — the  sesqui  oxide  being  that  which  I  prefer. 
Ifliast^t  X  propose  to  make  an  improved  quality  of  cast 
TOL.  zv.  F 
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•lariy  by  introdiidiig  into  a  muBolk^  baxi  of  eonmoD  Ufo* 
teied  iteel,  1)mId»  as  UMial  into  fragmeats  €A  mbetttm  of 

cast  and  malleable  iron,  or  malleable  iron  and  carbonaceow 
matters  along"  with  Irom  one  to  three  per  cent,  of  their 
weigbt  of  carburet  of  nm^^anese ;  and  aspoanig  the  cruciblo 
lo  iho  proper  hcmt  te  mrftfog  imtiwiala  wliich 
when  floid,  to  be  pound  Inlo  an  ingot  nooM  In  the  aanal 
manner; — ^but  J  do  not  claim  the  use  of  any  such  mixture 
of  caat  and  oMUeafaie-iKoiir  or  maiLeahle  iron  and  carhona* 
«nvMllbr««B7part  of  mj  iinrention»  but  onfy  the  ubo 
<f  cabinet  of  maDganeie  in  any  prooeia,  Ibr  the  comrertioik 
of  iron  into  cast  steel. 

I  claim,  first,  the  reduction  of  the  pure  native  oxides  . 
and  caibonatea  of  ixon  into  cast  iron,  without  the  intervene 
tion  of  flux  of  the  pioduotion  of  cinder ;  aeeond,  the  pro* 
dnotion  of  cast  steel  by  deearbnratiBf  cast  iron  to  a  cecw 
tain  degree  in  a  cupola  or  other  suitable  furnace  or  cruci- 
ble, with  the  addition  of  malleabie  iron  or  certain.  metaUic 
ozidesi  and  completing  the  decarburation  to  the  xeqnired 
degree  by  snbsequent  eementatiott)  in  a  saitable  fbtnaea^ 
with  an  oxide  of  manganese,  or  an  oxide  of  iron,  without 
any  admixture  of  carbonaceous  matter ;  third,  the  employ- 
ment oxide  of  manganese  alone  in  the  paddling  of  cast 
iron }  and  iburth,  the  employment  of  caibvret  of  manga* 
nese  in  {nreparing  an  improved  east  steeL— [/iirolM  m  ike 
Rolls  Chajiel  Office,  October,  1339.] 

SpcciiloKtiMi  4nnm     Dr.  0mi. 
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To  Luke  HEB£aT,  of  Hampstead-road,  in  the  couf^^ 
.  qf  Middlesex,  civil  engineer,  and  Jaubs  Don»  ^ 
Lower  James-eireei,  Gokten-equare,  in  theeUy  a/  JVeel" 
minfier,  gentlemen  J  for  ikeir  invention  of  certain  im- 
provements in  engines  and  other  machinery ^  employed 
in  the  contfruction  of  stecm  vessels  and  steam  car- 
riages,  a  portion  of  tekiek  improvements  is  applicable 
to  other  purposes;  and  part  of  which  tmprovemefOs 
were  communicated  by  a  foreigner, — [Sealed  26th  Fe- 
.  bruary,  1833,] 

The  sii>»jects  of  this  patent  are  described  under  three 
heads: — first,  the  construction  of  rotary  steam-engines, 
in  which  are  introduced  certain  modes  of  packing  the 
ends  of  thin  cylinders  to  render  them  steaiu  tight  ;  second, 
peculiar  arrangements  of  tubes  for  the  flow  of  water,  and 
for  the  passage  of  flame  and  heated  air  through  tubukuf 
steam  boilers;  and  third,  a  mode  of  drawing  off  and  con* 
densing  the  eduction  steam  from  behind  the  piston^  both 
for  locomotive  carriages  aiul  steam  vessels. 

The  patentees  explanations  of  these  improvements  ex- 
tend to  a  very  considerable  length,  and  are  illustrated  by 
a  great  number  of  figures }  but  we  discover  little  if  any 
noTclty  in  any  part  of  them. 

In  the  first  place,  a  stationary  cylindrical  steam  chamber 
has  a  rotary  cyUnder  revolving  concentrically  within  it,  and 
eanrying  the  vanes,  which  are  to  act  as  pistons.  An  ex- 
centric  arc  is  fixed  within  the  steam  cylinder,  to  act  as  a 
stLaiii  stop ;  and  two  vanes  are  projected  from  recesses  in 
the  rotary  cylinder,  in  radial  directions,  by  means  of 
iq[»ring8  behind  them,  which  cause  the  outer  endft  of  the 
vanes,  as  ihey  revolve,  to  be  at  all  times  in  contact  with 
ihe  internal  periphery  <^  the  steam  cylinder,  or  of  the 
arched  steam  stop. 
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It  will  be  of  course  uDdentood^  that  t]i.e  steam  k 
admitted  into  the  cylinder  by  an  opening  on  one  side,  and 

after  forcmg  round  the  piston  or  vane,  escapes  by  another 
opening  on  the  opposite  side. 

The  ends  of  the  steam  cylinder  are  secured  by  disc 
formed  j^tes,  and  in  order  to  render  their  joints  perfectly 
steam-tighty  expanding  rings,  formed  by  segments  of  metal, 
are  applied  to  the  joinU  and  pressed  by  springs,  luucli  in 
the  same  way  as  Barton's  pistons  are  packed  by  segments 
of  metal. 

The  improved  boileri  ave  fttmad  by  oombmatioDs  of 
tobea  foa  the  passage  of  the  water,  with  other  tnbea 

throuj^h  them  for  the  flues  wliich  conduct  the  smoke  and 
heated  vapour  from  the  furnace*  Some  of  Uie  tubes  rauge 
longitadinally»  others  transvenely;  some  axe  hcniontal^ 
othera  mtieal;  bat  it  would  be  impraetioable  to  explain 
iheir  arrtmgements,  in  sndi  a  way  as  would  be  clearly 
uuderbtuod,  without  a  series  of  figures,  and  this  we  do  not 
consider  necessaiy,  as  no  particulai;  advantage  is  pointed 
oat  aa  ariaing  £roin  ^  conatniction*  nor  do  we  duoofev 
anj. 

The  third  feature  consists  in  the  adaptation  of  a  tube 
to  the  eduction  aperture,  which  is  suflSciently  large  to 
allow  the  main  axle  of  the  paddle  wheels  of  a  vessel^  or  of 
the  running  wheels  of  a  looomotiTe  engine,  to  paaa  throng 
and  revolTo  within  it,  and  upon  the  main  ajde ;  within  the 
tube,  a  ftn  wheel  is  adapted,  to  be  fixed  by  a  clutch,  so 
that  as  the  axle  revolves,  the  fan  may  produce  a  partial 
vacuum  within  the  tube,  and  thereby  aaaist  the  exhaustion 
«nd  condensation  of  the  eduction  steam« — {Iitndled  m  the 
Inrdment  (ffice,  August,  18S3.] 
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[  its»  ] 

To  Edward  Ford,  of  Liverpool,  in  tJ^e  county  qf  Lai^ 
easier,  buiider,  for  Ah  itwetKiian  qf  certain  improve^ 
ments  in  conducting  the  manufacture  qf  eaU  cake  or 
eulpJuxte  of  eoda,  and  hydrochloric  or  other  acids  and 

alkalies^  or  other  cheaueal processes f  wherein  delvterious 
vapours  are  given  ojf;  and  in  the  erection  of  furnaces 
and  works  connected  theremth.^SesiUd  Stb  Maich» 
1839.] 

Thssb  improvements  in  oonductiiig  the  manu&ctme  of 
salt-cake  or  sulphate  of  soda,  and  hydroehbrie  or  other 

acids  and  alkalies,  or  other  chemical  ])rocesses,  wherein 
deleterious  vapours  are  given  oS,  and  in  the  erection  of 
fumaees  or  works  conneeted  theromth^^consist  in  re- 
VKmBg  the  fnnaoes  and  other  worksy  whereby  such 
chemical  processes  arc  elicctcd,  Iroiii  tlie  uijighbourhood 
of  vegetation ;  and  erecting  and  working  the  same  afloat 
vsjpan,  the  sms  or  sndi  riyers  as  shall  be  available  for  the 
purpose,  whereby  the  destructive  vapooxs  arising  and  given 
off,  during  the  prooessesi  shall  be  snffidoitlj  removed  firom 
land. 

For  this  purpose,  I  employ  a  vessel  or  flotiUai  in  or  upon 
which  I  erect  or  construct  the  furnaces  and  works  necessary 
for  the  purpose,  without  in  any  manner  deviating  from 
those  usually  employed  in  such  chemical  processes,  except- 
ing having  them  all  afloat  in  the  vessel,  flotilla,  or  raft,  and 
having  that  moored  a  sufficient  distance  from  land,  (during 
die  wocking)  as  to  remove  entirely  all  deleterioQs  vapour 
from  the  sioftce  of  vegetation*  The  vessel  or  flotilla  should 
be  lined  with  lead,  at  least,  under  the  furnaces,  having  its 
sides  or  edges  tm*ned  up,  so  as  to  be  hollow  upon  the  top 
•ur&oe,  to  secure  the  vessel  from  iiyuiy  in  case  of  any 
leakage  from  the  furnace*  I  would  here  remark,  that  the 
vessel  or  flotilla  must  be  trimmed"  when  working,  SO  as 
to  keep  the  bed  of  the  furnace  as  level  as  practicable.  It 
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iriU  alio  be  evident,  that  the  situadon  and  distance  fipowt 
land  at  which  the  Tetsel  most  be  moored  when  woxkbg, 
will  entirely  depend  upon  ^  dmaeter  of  the  cuoii,  «nd 

upon  the  varying  circuuistaiices  of  the  wind; — as  for 
instance,  if  the  coast  be  kvel  and  the  wind  blowixig  oif 
ihoroi  the  piocesset  maj  be  canied  on  as  near  as  prac- 
ticable. And  I  would  fturther  lemarkf  in  conclusion^  that 
owing  to  tlie  well  known  affinity  for  moisture  of  such 
vapours,  I  have  found  it  practicable,  that  the  nearer  the 
land  snch  flotilla  can  be  moored  with  seiety,  the  lower  the 
chimney  of  the  furnace  maj  be, 

Havini^  now  partieolarly  ascertaiDed  and  desenbed  the 
nature  of  my  said  invention,  and  the  manner  in  which  the 
same  is  to  be  pesfarmed,  X  desire  it  to  be  understood*  that 
I  daim  as  mj  inYenlion*  and  idiich  is  seenred  to  me  by 
the  abofe  recited  letters  patent,  the  peeoKar  method  of 
conducting  such  processes  afloat,  in  the  manner  and  for 
the  purposes  herein  set  fortii. — [ItiiroUcd  m  the  iiolU 
CAapel  qfiee,  JSepUmker,  im.} 

■  BpeciflwHioBtornby  MttMS>  Heirtga  sajl  B«ny. 


To  Thomas  Hugiiks,  of  High  Holhor//,  hi  the  County  oJ 
Middlesex,  Truss  maker,  for  an  improvement  in  stocks^ 
eratats^  and  st^ener^.   [Sealed  November  7th,  1^7«] 

This  invention  is  for  constmcttng  an  inlenial  i  Imilii  i  fiamn 
to  stocks^  cravats^  or  stillbnen»  whereby  gmftsr  enie  and 
comfort  is  given  to  the  wearer,  and  die  eaid  eravats,  stocks, 
or  stifleners  will  retain  their  shape  better  than  those  now 
in  ordinary  use. 

The  %ure  in  plate  XL»  represents  a  perspeettve  view  of 
llie  frame  <^  a  stock  or  stiffener^  whidi  consists  of  two  bent 
springs  made  of  finely  tempered  metal.  These  two  springs 
are  connected  together  at  the  back  paft,  by  two  smaller 
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•pringBy  wiitdi  Mm  to  give  a  greater  dcgm  of  ehttimtft 
to  the  atiflsiior.  ^  e 

•  In  the  abore  anangement  the  parts  are  constructed  and 

put  together  in  such  a  manner,  that  the  cravat,  stock,  or 
stiffener,  may  be  made  to  have  a  great  d^ee  of  elasticity, 
and  at  the  Bame  tone  it  will  ahmtys  aasiime  it*  original 
ahape  when  not  pressed  on  by  the  chin.  The  wearer  will 
also  find  that  in  stooping  or  sitting  long  to  wrile  or  rcud, 
the  small  bent  springs^  placed  behind,  will  yield  to  a 
slij^  digcee  of  preMuxe,  and  will  not  otifor  any  unpleasant 
pcecmre  tb  the  threat,  aa  is  sometimes  the  case  with  stocks 
or  sdfl^ers  of  the  present  -  construction.  In  conclusion, 
the  patentee  says, — having  thus  explained  my  invention, 
and  the  manner  of  combining  the  same,  I  wish  it  to  be 
understood,  that  1  do  not  claim  any  of  the  parts  separately^ 
and  it  should  be  stated  that  the  firame  so  made,  is  to  be 
covered  with  silk  or  other  febric,  according  to  taste.  And 
I  claim  as  my  invention,  the  mode  of  con^structing  the 
frames  of  stocks,  cravats,  or  stiffeners,  as  above  described.^ 
llmroUed  m  ike  IwrolmmU  Qgiee,  Ma^  1888.]  , 


€ftnginal  arommunitation. 

EXPEBIMENTS  ON  FEEMENTATXON  j 

WITH  8  0MB  GBNBBAL  ftEllABKS.' 

£lf  Andrm  Ure^  MM,  FJLS^ 

A  dispute  having  tsken  place  bctiveen  some  dtstOlers  in  Ira- 
land  and  officers  of  exeisei  eoDoeming  the  Ibnution  of  alcohol 

in  the  vats  or  tiuis,  by  spontaneous  fermentation,  without  the  pre- 

•  From  the  pressure  of  husiness  before  tlie  CTicniical  Section  of  the  Britisll. 
Association,  at  Birmingham,  on  i  hursday,  Aug.  2dth,  Dr.  Uks  did  nat  read* 
this  ncr,  bat  mmlj  gave  a  genifiil  aainiiuiy  of  ais  eontmii.  ' 
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icnet  of  yeMt,  the  CmtmhrnauenvfEmem  ^loiight  fit  to  camf 
awriM  of  experimaiti  to  be  mado  upon  Ike  Mkjeet  in  a  eo»« 
wieiit  liinnloiyf  nomited  far  dio  pivpoM  iiiIIib  Art  pn- 
wises  in  Braod-strast   thewe  expenments  were  eotmsted  t» 

tbe  immctliau  t  are  of  Messrs.  Voyce  and  Williamson,  two  far- 
veyors-gencrai  ot  great  experience  in  distiUeri€:s,  and  they  were 
placed  under  my  general  supeiintendence. 

The  opeiatioiis  oonmienced  oo  tbe  90di  September,  1837» 
opoii  the  feUowing  mixed  materials 


2  l>ushels  ol  I)  irley,  weighing  .•«...  104  lbs*  S  oz. 

I  Buj^el  of  oaU   ••.  20  „  14|  ^ 

i  Bttshelofmalt  21  „  14^  » 

Total  3  Bushels,  weighii^  147  »    3  „ 


The  grains  were  crushed  in  a  proper  malt  mill. — Into  die  de- 
tails of  this  first  experiment  it  is  needless  to  enter,  because  tbe 
Ikbe  bottohi  of  the  mash  tub  was  so  imperfectly  made,  that  a 

clear  wort  was  not  obraiiied  :  but,  not wiilistaiulin^  diis,  \  iiioas 
fernientation  spontaneously  took  place,  with  an  attenuation  of 
12.6  di^rees,  and  an  aloobolic  product  equal  to  one  galloo  of 
proof  apint* 

An  experiment  was  made  on  the  6tb  of  October,  with  the  fitl- 


lowing  mixture  of  com : — 

2  Bufthels  of  barley,  weeing  100  lbs.  5  ox. 

^  Bushel  of  malt  ••••  •  21        7  >» 

i  Buafael  of  oata   20  „  12  „ 

Total  3  B.uaheb»  wci^iiiig  14S  •»   8  ^ 


Tbe  bruised  com  was  wetted  with  26  gallons  of  water, 

at  the  tempera  Lure  of  160^  F.,  aiul  aftL  i  proper  stirring,  had 
8  gallons  more  of  water  added  to  it,  at  the  average  tempera- 
ture of  194^.  The  mash  was  agm  well  stirred,  and  at  the 
end  of  45  minutes,  the  whole  waa  cofered  np^  havii^  at  that 
time  a  temperature  of  IS^  F*  Three  boun  afterwards,  16 
gallonB  of  wash  only  were  drawn  off, — ^being  oonriderably  less 
than  should  have  been  obtained,  had  the  apparatus  been  con* 
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Btrueted  somewhat  differently,  m  ■haU  be  presendj  potnted  out. 
Tha  gmvity  of  thai  wmti  wm  1.060 ;  «v  in  Uw  kngdige 
titt  dietaier,  00  degreti.   After  a  delay  of  two  hows  VDOTBm  SO 
addkioiial  gf^Iana  of  water  at  llie  tumyftntwre  of  900^  w«fe 

introduced,  when  the  mash  was  well  stirred,  and  then  co\  irt d  up 
for  two  hours;  at  which  period,  2^  gallons  of  fine  worts, 
of  apedfke  gmi^t  1.042,  were  drawn  tf.    An  lioar  «Aer« 
WMdi^  12  gaUooa  of  walier,  al  200^,  woo  added  to  tbe  nu- 
dtial  graJna;  and  in  an  iMmr  and  a  lial(  II  galkna  of  w«Hi» 
of  the  density  1«08S,  were  obtained.   Next  morning  the  several 
woris  were  collected  in  a  new  mash  tun.    They  consisted  of 
48  gallons  of  the  temperature  80^»  and  of  a  specific  gravity 
1.0466,  when  reduced  to  60^  F.  Being  set  at  80^,  fermentation 
aoen  coumienced ;  in  two  daya,  the  epedfie  gravity  had  blkn  to 
1.0317 ;  in  three  days,  to  1.016 ;  in  four  days,  to  1.018 }  and  in 
five  daysi  to  1.013 ;  the  tempemture  having  at  last  fidlen  to 
F.    The  total  attL  iiualioii  was  tlicrefore  84^  degrees,  indi- 
cating the  production  ot  3.31  gallons  of  proof  spirit ;  while  the 
produce  by  distillation  in  low  winee,  was  3.22  ;  and  by  rectifiaw 
tion  in  qiirita  and  finntet  il  was  Mi*   The  third  eKpenmeUk 
vaa  eoBananaed  fin  the  18th  October,  upon  a  aiaaflar  mixtoiie  of 
eorn  to  the  preeeding.   Forty-eight  gallone  of  worts,  of  1.046 
specific  gravity,  were  set  at  82^  in  the  tun,  which  next  day  was 
attenuated  to  1.0418;  in  two  days,  to  1.0202;  in  three  days,  to 
1.0126,  and  in  five  dayB,  to  1.0105 ;  constituting  m  whole,  an 
attennationof  624*^,  iHueh  indicatea  iIm  prodnction  of  6.12  gaiU 
Una  of  pmf  ipiritas  whila      pcoduee  of  the  first  diatilbiioii 
waa  2.06  in  low  wines,  and  that  of  the  aseond,  in  fisnta  and  spi- 
rits, was  2.66.   In  these  c  xporiments,  the  wash  when  fermenting 
most  actively,  seemed  to  simmer  and  boil  on  the  surface,  with 
the  emissioa  of  a  hissing  noise,  and  the  copious  evolution  iifcar** 
honic  acid  gas.   They  prove  beyond  aU  doubt,  thai  nmch  sko- 
hid  nay  he  generated  m  gram  worts,  withont  the  addition  of 
yeast,  and  dmt  also  at  an  early  period  ?  bnt  the  fermentation  is 
never  so  active  as  with  ycaiit,  nor  does  it  continue  SO  lOQ^  or 
proceed  to  nearly  the  same  degree  of  attenuation. 
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I  wm  never  satiified  with  ibm  ooostnictioii  of  tbe  mmH  tun  iMsd 
k  Uiete  tKjierimnm,  fdhndaeecpdii^  1 1fcg  ¥iiy  iiubihi  i 
MMttt  cf  tiie  ppwlioMi  iniBMliil  ■iiiilii'  rfbtm^hf  iMph  rtw  i— fc 
■ajLlme  eovli  li»nMilMMd  si  tbe  proper  tempMtiTO  dmrinif  tiw 

masliing  ptriod.  It  is  well  known  to  chemists,  that  the  diastase 
of  mait  is  the  true  saccharifying  lernaeat  which  converts  the 
fecula  or  staidi  of  batitj  tmk  othm  eom,  into  sugar ;  but  it  acts 
I  m  ifi  li  lily  <«iy  h&tnm  ifce  fmperit  wti  <f  14ft<>  aad  F.» 
Whia  tlie  ttujyciabm  ftib  Mow  die  fiNMr  nmibery  iMdMn- 
ficatmi  iMgcMhtti  and  whes  it  Tiaes  nradi  tSscfw^  iMier)  R  w 
entirely  checked.  The  new  mash  tun  was  made  of  slHot  zinc, 
aomewbat  wider  at  bottom  than  at  top ;  it  was  placed  m  a 
wooden  tun,  so  madi  laiger,  as  to  leave  an  iotart^tial  space  be- 
Hreea  the  two  of  «  eoople  of  iaelMf  aft  the  adeo  and  botMan. 
TluNM^  ^hia  ipiee  a  current  of  water  aft  160^  waa  made  to  csv* 
coiate  alowly  darfof  tfce  maahing  period*  Three  haiheia  of 
malt,  weighing  125  lbs.  3  oz.f  were  wctu^d  with  30  gallons  of 
water,  at  167**;  and  the  mixture  beii^  well  s^tated,  the  masdi 
was  leil  covered  up  at  a  tempeiatiiie  of  148^  dnrii^  thiee  hours, 
mhm  19  gdlona  tf  fine-worts  were  drawn  oQ  at  ^  apeeifie 
grantj  of  IM0%  or  90•f<^  iTwepij  gaUons  moie  wnfter  aft 
were  iImb  added  to  die  reaidraB}  whidi  aflbrdad  after  two 
hours,  28  gallons  of  wort,  of  the  gravity  1.036.  Twelve  gallons  of 
water  at  167^  were  now  poured  in,  which  yielded  after  other  two 
hours,  15  gallons  at  the  gravity  1.0186.  For^  gallons  of  fine 
worts  at  1.058  gimvity,  and  68<'  tempeiaftaic^  were  ooUeded  in 
tlR  erenhig  of  llie  same  day,  and  let  down  into  Ae  tan  with  5  per 
eent  of  yeast  TheaftftcnoalionaBionnledinaizdaystoSi^.  The 
third  wort  of  dus  brewing  amounting  to  15  gallons,  being  yery 
feeble,  was  mixed  witli  7  gallons  of  tlie  first  and  sccoiul  worts, 

put  into  a  OQpfery  and  concentrated  by  boiling  to  II  galloB8» 


•  M.  Haspail's  observations  upon  diastase,  are  entirely  erroneous,  and 
cannot  be  allowed  to  invalidate  the  facts  adduced  by  Payen,  Fersos,  and 
Qwam  Yany.  la  ^atesn Bnpiil conrect,  wheat floar  boikdaldiiiafw* 
•hoidd  inuatdSatiely  fi«ai  sagar. 
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ivbich  Im^  a  ffemTity  of  1.058  ai  QfP  F.  They  were  separately 
Ibmenled  widi  5  per  cetti*  of  yeael*  end  sufieced  en  **»*"^^*HHtt 
of  48i<^,  The  produoe  of  ^irits  from  bot]i»  indkated  hy  the 
attsmie^on,  was  5.S6  gallons ;  the  prodvee  in  low  wines  wee 

actually  O.o2,  aud  that  iii  spirits  and  feints  was  being  a 

perfect  accordance  with  the  excise  tables. 

The  next  experiments  were  made  with  die  view  of  detei^ 
ninuig  at  what  elevatioD  of  tewpentme,  the  aetivity  or  efficacy 
of  yeset  would  be  pandyxed ;  and  bow  £ur  the  attenuation  of 
worts  ooidd  he  poshed  within  six  hours,  which  is  the  time  limited 
by  law  for  worts  to  be  colkctcd  into  the  tun,  from  the  Lime  of 
beginning  to  rim  from  the  coolers.  When  worts  of  the  gravity 
1*0S9S,  were  set  at  96^  F.,  with  5  per  cent,  of  yeast,  they  atte- 
nuated 26.0^  in  six  hours;  worts  of  1.0535  grafity  set  at 
with  5  per  cent*  of  yeast,  attenuated  Id^  in  about  five  hours; 
but  when  worts  of  1.0533  were  set  as  above  at  1$0^,  diey 
fermented  neither  then,  nor  when  allowed  to  cool^  shewing  that  the 
activity  of  the  yeast  was  destroyed.  When  fresh  yeast  was  now 
added  to  the  last  portion  of  worts,  the  attenuation  became  5.8^ 
m  twohoufs»aod^.4^iathreehourB|  shewing  that  the  saccha? 
tine  natter  of  the  woiti  stall  maintained  Its  frnnentativefiwul^^ 
Malt  woffts  bieiBg  brewed  as  above  speeifiedy  were  set  in  the  tnut 
one  portion  at  a  temperature  of  70^  with  a  gravity  of  1.0939, 
and  5  per  cent,  of  yeast,  which  attenuated  &(P  in  three  days  ; 
other  two  portions  of  the  same  gravity  were  set  at  120",  with 
about  10  per  eent*  of  yeas^  which  underwent  no  fenmentative 
T^nfffflT  or  yftfitTtttlfft  hi  six  homsi  aU  the  yeaat  having  AJlIwi  to 
die  bottom  the  tuns.  When  these  two  semplea  of  worts  were 
allowed  however  to  cool  to  from  74**  to  72<*,  fermentation  com- 
menced, and  produced  in  two  days  an  attenuation  of  about  79**. 
It  would  appear  &om  these  last  two  experiments,  that  yeast  to 
the  amount  of  5  per  eent,  ia  so  poweifidly  affected  by  strong 
worts  heated  to  120^,  as  to  have  its  lennentative  eneigy  den 
stroked';  but,  that  when  yeast  is  added  to  the  amount  of  10  per 
eent,  the  five  parts  of  excess  are  not  permanently  decomposed, 
but  liave  their  activity  merely  suspended  till  the  sacchariiic  iK^uid 
falls  to  a  temperature  compatibie  with  fermentation* 
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1898  Or^^mai  Ckmummioailui* 

YcM^  WDCotdSog  to  iny  olMCfvstioiny  wben  viewedl  i&  tL  good 
sdhnvntio  niicioocopOy  mulili  idfto^cftof  of  tmulooen^  splic* 

one  tix-dioosancIA 

part  of  an  inch  in  diameter.  When  the  beer  in  which  they  float 
is  washed  away  with  a  liuk  water,  they  are  seen  to  be  colour- 
lew  ;  tbeir  yeUowish  tint,  when  tiiey  are  examined  direetly  £tam 
Ute  ferroertiag  iqanret  or  fowd  of  a  porter  bratmy,  beiag  doe 
to  llie  MiMi  of  ilie  bfoim  ndt  Tbe  yeaitofa  tqamnewlj 
•et»  appean  to  eoami  of  pntidef  wmMer  f^mt  ikmt  of  old^ 
ycMty  lifit  tli#  diflferoBOf^  of  ^iSstc  is  not  eonndcvsUe* 

The  ri  >caiches  of  Schulze,  Cagniard-de-la-Tour,  and  Scliwatm, 
coocur  to  shew  that  the  vinous  fermentation  and  the  putrefaction 
of  animal  matters,  (processes  whicli  have  been  hitherto  eoandered 
tm  beknging  OBliioij  to  the  domnA  of  ebmetl  «Autj,)  aro 
cwgntuHj  l]ie  tetolts  of  aH  orgaiikdevclopoMntof  Mvii^beiiigi* 
Hms  poritko  aeeiiM  to  be  eatabUdied  by  tlie  ftllowni^ 
ments: — 1.  A  matrass  or  flask,  containing  a  few  bits  of  flesh, 
bein<r  filled  u])  to  oru  -lliird  of  its  capacity  with  water,  was  closed 
with  a  cork,  into  wliich  two  slender  glass  tubes  were  cemented 
air-ti|^t.  Both  of  these  tobts  were  pucd  CKtemally  througfa  a 
aietaUic  bath  kspt  conetaBlly  mehed  at  e  leflipeiatiiie  a^pproaeb* 
ingtotfaatofboiliBgiiiefeiuy*  The  e»d  of  one  of  the  tabes  ott 
emerging  from  the  bath>  was  placed  in  communication  yvkh  a 
gasometer.  The  contents  of  tlie  matrass  were  now  made  to  boil 
briskly,  so  that  the  air  contained  in  it  and  tlie  glass  tubes  was 
expelled.  The  matrass  beiag  then  dkm^  to  eooi,  •  eoorrait  of 
•tmospheriBal  air  wis  made  ooaatiady  to  pag»  IhM^  it6om 
Ae  gasoawter,  while  the.  netaUie  badi  vm  kept  eooatnid  j  hot 
enough  to  deoompose  the  liTing  partides  in  the  air.  In  these 
experiments,  which  were  many  times  repeated,  no  infusoria  or 
fungi  appeared,  no  putreiiaction  took  place,  the  fieah  underwent 
no  change,  and  die  liquor  lenuaed  as  dear  osit  wis  haBaedaiitiif 
after  beiBig  boiled. 

Ai  it  was  taid  very  tmUeaonie  tomahitatt  die  iiie«^^ 
at  the  mating  pitch,  the  fidlomig  modifioatloa  of  die  appmtas 
was  adopted  in  the  i>ub^<][uent  researches. — i^mk  of  three 
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on^es  cspttdty,  beiog  one-fourdi  fiUed  with  water  and  flesh* 
was  dosed  wilh  a  tUg^t  oork  secured  in  its  place  by  wiie.  Two 
f^aas  tabes  were  passed  through  the  cork ;  the  one  of  them  was 

bent  down  and  dipped  at  its  end  into  a  small  capsule  containing 
quicksilver  covered  with  a  layer  of  oil ;  the  other  was  bent  on 
leaving  the  cork  first  into  a  iiorizontal  direction,  and  downwards 
fijir  an  inch  and  «  hal^  afterwards  inlo  a  pair  sd  spiral  tanis» 
dwa  npwaidsi  laady  bonsontal*  whcnoe  it  was  drawn  out  to  » 
point.   The  pores  of  the  catk  baring  been  filled  with  caoutchouc 
varnish,  the  contents  of  the  flask  were  boiled  till  steam  issued 
r(ij)i()usly  tliroufjh  both  of  the  glass  tubes,  and  the  quicksilver 
and  oil  became  as  hot  as  boiling  water.   In  order  that  no  living 
partides  could  be  generated  in  the  water  condensed  beneath  the 
oilt  a  &w  ftagments  of  corrosive  sublimate  were  hiid  upon  tbe 
^nk]uil¥er«   During  the  boiling  the  flame  of  a  i^irit  lamp  waa 
drawn  up  oTtt  flie  spiral  part  oftlie  second  gksa  tube,  by  means 
of  a  glass  chinmey  placed  over  it,  so  as  to  sofben  the  glass ;  while 
the  £urtlicr  part  of  the  tube  was  heated  by  another  spirit  lamp  to 
psevent  its  getting  cracked  by  the  condensation  of  the  steam. 
After  the  ebuUition  had  been  kept  up  a  quarter  of  an  hourt  tho 
flaak  was  allowed  to  cool  and  get  filled  with  air  ibrough  the  hot 
spiral  of  the  second  tube.   When  the  contents  were  qiike  cold, 
tlie  end  of  this  tube  was  hermetically  sealed,  the  part  of  it  be- 
tween the  point  and  the  spiral  was  heated  strongly  with  the 
flames,  and  the  lamps  were  then  withdrawn.    The  matrass  con- 
tained now  nothing  but  boiled  flesh  and  gsntly  ignited  air*  The 
air  waa  renewed  oeoaatanaUy  tbiw^  the  second  tuba»  its  wpstX 
part  bemg  first  strongly  heated;  ita  point  then  broken  off  and 
connected  with  a  gasometer,  which  caused  the  air  to  pass  onwards 
slowly,  and  escape  at  the  end  of  the  first  tube  immersed  in  the 
quicksilver.    The  end  of  the  second  tube  was  again  hermetically 
dosedt  while  the  part  integacent  between  it  and  the  ^iral  waa 
ezpoeed  to  the  spirit  flame.  By  means  of  these  precaution^ 
decoctions  of  fleah  were  preserved  durmg  a  period  of  she  weeks 
in  a  temperature  of  firom  14®  to  JW®  R.  (esi^  to  W>  F.)  without 
any  appearance  of  putrefaction,  infusoria,  or  mouldiucss ;  on 
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opening  ibeTeiMl  howmr  die  conteiits  fennenttd  in  a  few  ^yi^ 
■I  if  libey  had  been  boiled  in  liie  ofdinary  manner*  In  eon- 
ducting  such  researches,  the  greatest  pains  must  be  taken  to 
render  the  cork  and  junctions  of  the  glass  tubes  pedectiy  aif' 
tight. 

The  following  nofe  couTenient  mocificadoo  of  the  expethnent^ 
bnt  one  ei|iislly  snooeufbl  and  demonatrativai  ira^arfflnged  by 
F.  Schnlse.  Tlic  gl.iss  tubes  eonneeted  with  the  llosk^  were 

furnished  each  with  a  bulb  at  a  little  distance  from  the  cork  ; 
into  one  of  wlucli  <j;lol)t's  caustic  alkaline  lye  beinLi;  put,  and  iiUo 
the  other  strong  sulphuric  acid,  air  was  slowly  sucked  through 
llie  extremity  of  the  one  tube,  while  it  entered  at  the  other,  eoaa 
to  venew  die  atnospheie  over  Ae  deeoctioii  of  flesh  in  the  fiesfc* 

In  another  let  of  esperinient8»  four  flasks  being  filled  widi  a 
solution  of  cane>8ugar,  eontaining  some  beer  yeast,  were  corked, 
and  plunfi^ed  in  boilinw  water  till  they  acquired  its  temperature. 
They  were  then  taken  out,  inverted  in  a  mercurial  batli,  uncorked 
and  allowed  to  cool  in  that  position.  From  one-third  to  one* 
flmrth  of  their  volmne  of  atmospherical  tik  was  now  introduced 
into  each  of  die  flasks into  two  of  them*  throned  slender  ^ass 
tubes  kept  red  hot  at  a  eertam  point;  into  die  odier  two,  tinough 
glass  tubes  not  lie ated.  By  analysis  it  was  found  that  air  thus 
heated  contained  only  19.4  per  cent,  of  oxygen  instead  of  20.8 ; 
but  to  compensate  for  this  deficiency,  a  little  more  air  was  ad" 
mitted  into  the  two  flasks  oooneeted  with  the  heated  tubes  dian 
into  the  two  odiers.  The  fladcs  were  now  coiAced  and  placed  m 
an  iuTerted  position  in  a  temperature  of  from  10*^  to  14^  R. 
(54P  to  63|^  F.)  After  a  period  of  from  4  to  G  weeks  it  was 
found  that  fernientation  had  taken  place  in  both  of  the  flasks 
which  contained  the  non-ignited  air,  for  in  loosening  the  corks, 
some  of  the  contents  were  prcgeetad  with  force ;  but  in  the 
odier  two  flasks  diere  was  no  appeaxanoe  of  lenucntadoii  eidier 
dien»  or  in  double  die  time« 

As  the  extract  of  nnx  yomica  is  known  to  be  a  poison  to  infu" 
sorla  (animalcules),  but  not  to  vegetating  mould,  while  arsenic  is- 
a  poison  to  both^ — by  these  tests  it  was  proved  that  the  living 
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parddeib  mstnimeiital  to  fermentatioiv  belong^  to  tiie  order  of 
phnti  of  the  ooafimroid  fiinOy. 

Beer  yeast,  acoording  to  Sdiwami,  eonakts  entirely  of  micros- 
copic fungi  in  the  shape  of  small  oval  grains  of  a  yellowish  white 
colour,  arranged  in  rows  oblique  to  each  other.  Fresh  grape 
must  contains  none  of  them,  but  after  being  exposed  to  the  air  at 
909  R,  £»  ^  horn,  snnilar  grains  become  viuble  in  the  micros* 
cope,  and  may  be  observed  to  grow  larger  in  the  conxse  of  an 
lionr,  or  even  In  half  that  time*  A  few  hours  after  these  plants 
are  first  perceived,  gas  begins  to  be  disengaged.  They  multiply 
greatly  in  the  course  of  fermentation,  and  at  its  conclusion  sub- 
side to  the  bottom  of  the  beer  in  the  shape  of  a  yellow  white 
powder* 


Couax  or  Comik>n  Plbas. — ^Barou  Ma*  JusTica  Coltman* 

Counsel  for  Plaintiffy  Serjeant  Wilde,  Sir  F*  Pollock,  and  Mr, 
Hoggm$.^Far  DrfemiMd^  the  ^Ifomry-^Mm^  ilfr.  EarlCf 


This  was  an  Action  for  an  assumed  piracy  on  the  patent  right 
granted  to  ''WiUium  SnetAh,  qflsan  Green,  m  the  Comty  of  Not- 
thghamt  far  ]ui  httfenHm  mpreeemeiiie  m  maehimerff  far  the 
wumufaeture  ef  hohhm  net  face,"  (see  VoL  IX.  of  our  present 

Series,  p.  207,)  the  patent  having  become  tlie  property  of  the 
plaintiff. 

Seijt.  Wilde  in  opening  the  case  stated,  that  the  invention  was 
a  mode  of  producing  in  bobbhi  net  machinery,  upea  the  meshes 
of  bobbin  net  Umv,  certain  spots  anranged  in  wious  orders  or 
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•devices,  for  the  purpose  of  ornamenting  the  lace  which 
never  before  been  produced  by  any  such  description  of  mar 
^luDcryi  but  had  onlj  been  efiactdl  previoualy  to  tbe  patent 
by  l>Md  embioidefy. 

It  would  be  in  Tain  to  attempt  foUowing  Iho  looniod  counael  in 
Lis  explanation  of  the  complicated  construction  of  this  improved 
machinery  and  its  modes  of  working,  without  laying  also  before 
our  readers  the  whole  of  the  ouioerous  drawings  whicl^  are  ap- 
pended to  the  spedficatioii;  our  report,  however,  above  seferied 
to,  will  suffieiently  point  out  the  general  featmee  of  novd^  o( 
anrangement  intended  to  be  aeeoied  under  due  patent,  which 
consist  in  the  adaptation  of  certain  pieces  of  mechanism  to  be 
appended  to  the  ordinary  lace  making  machinery,  for  the  pur- 
pose of  enabling  such  machinery  to  work  the  threads  occa- 
aionally  into  apota  upon  the  meshes  of  the  laoe,  aa  the  net  is 
feiming.  The  complaint  against  the  defendant  .was  not  that  he 
had  exactly  copied  the  arrangement  of  machinery  set  out  in  the 
patentee's  s]jecification,  but  ^t  having  careftdly  observed  the 
positions  of  the  threads  and  the  manner  of  combining  them  to 
produce  spots  upon  the  fabric,  he  had  adopted  other  arrange^ 
ments  of  the  like  machinery  and  had  thereby  produced  a  simSar 
result,  m*  **  spotting"  which  had  not  been  done  by  such  ma- 
chiiiery  untO  the  patentee  pointed  out  the  mode.  by.  which  it 
could  be  'elTeeted;  tor  instance,  the  plamtiflP  pulled  up  the 
threads  at  the  required  parts  by  hooks, t— lie  defendant  moved 
them  forward  by  pushers,  and  then  by  other  common  move- 
ments of  the  machinery,  tied  up  the  threads  uj^n  the  fabric  in 
the  forms  of  embroidered  spots. 

'  The  evidence  for  the  plaintiff  proved  duU  Gmndy  and  Barton, 
both  workmen  employed  by  plaintiff,  got  up  a  ladder  and  looked 
m  at  a  window  in  the  defendant's  factory,  and  there  saw  and 
heard  machinery  at  work,  making  spotted  lace,  which  they  de- 
clared to  have  the  same  general  motions  as  the  plaintiff's. 

The  manners  of  ejecting  the  object  both  in  plaintiff's  and  de^ 
fendant's  madunes,  were  descHbed  by  wofkmg  models  in  Court. ' 
'  Mr.  John  Heatheoat,  M.  P.,  descr9>ed-  the  models  ivtaich  liad 
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been  adopted  producing  selvages  and  certain  patterns  on 
lace,  by  employing  pushers  to  select  certain  threads ; — the  other 
movements  of  the  machinery  are  common.   In  the  pTaintiflTs 

machine  certain  tlireads  are  drawn  off  the  bobbins  by  hooks 
for  the  purpose  of  giving  the  necessary  quantity  of  thread,  and 
diese  accumulations  of  thread  are  lodged  upon  points,  and  by 
shogging  the  warps  diey  become  interwoven  in  the  fabric*  In 
defendant's  madiine,  .the  threads  are  drawn  off  the  bobbins  by  • 
being  bent  over  a  bar.  In  plaintifPs,  the  whole  accumulation  of 
threads  is  formed  round  the  points ;  in  defendant's,  tlie  slackened 
threads  are  passed  round  two  warp  threads,  and  make  the  spot  by 
mcking  motions.  In  the  plaintiff's,  the  taking  up  points  remain 
inactive  during  the  making  of  the  spot ;  in  defendant's,  the  taking 
Bp  points  go  through  the  same  motions  as  in  ordinary  taking  up 
to  lift  (he  spot  to  its  place  in  \he  net.  Ordinary  points  would 
not  keep  the  threads  spread  out  for  the  spoi  in  the  plaintiff's 
machine,  therefore  additional  flat  points  are  brought  up  for  hold- 
hig  up  the  spot,  whilst  the  making  of  the  net  goes  on. 

Witness  has  had  great  experience,  but  never  knew  spots  made 
nponlace  In  snch  a  way  before  plaintiff  effected  it ; — eonsiders  the 

« 

,  Invention  oseftil  and  valuable. 

Mr.  Cottam  and  Mr.  Bramah  described  the  constructions  of 
tlie  two  machines,  but  could  not  speak  to  the  originality  of  any 
of  their  parts,  as  they  had  no  knowledge  of  lace  machinery  be- 
fore they  were  engaged  in  this  cause* 

Mr.  Kunn  is  a  lace  maker  of  great  experience;  is  of  opinion 
^t  the  plaintiff  and  defendant's  machines  are  the  same  in  prin- 
,  ciple ;  that  it  might  be  possible  to  make  spots  on  bobbin  net  by 
machinery  without  infringing  Sneath's — considers  that  twisting  the 
bobbin  threads  round  two  warp  threads,  is  the  essential  pattern  of 
novelty^does  not  think  that  spots  could  he  made  without  so 
flUiing.  •  ^ 

Mr.  Freeman  is  a  patentee  of  lace  machinery  for  spotting, — ^b«t 
his  machinery  is  on  what  is  called  the  traverse  warp  principle  ; 
plaintiff's  spot  is  fornu'd))y  the  bobbin  thread, — witness's  by  tlie 
warp  thread.   In  plaintiff's  machine  the  bobbin  threads  traverse 
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diagpiiaUy ; — in  witness's,  tlic  warp  threadi  travtne  dkagpsuMff 
and  the  spot  it  Amned  by  twistanig  two  tbreadi  loimd  two. 

Mr«  Roberta,  an  eii^tieer»  conitdered  Ibe  eaaential  featuret  of 
tbe  two  maebinea  alike^  Aough  some  of  the  movcmeiita  are  di^ 

fei  cut ;  the  dilllrence  in  their  operations  are,  that  in  the  plaintifTs, 
the  spotting  threads  are  mounted  on  hooks  above  ;  in  defendant'^ 
the  twist  is  formed  on  the  threads  below  and  carried  up. 

Robert  Lereriy  a  workmaa  of  pbintiff 'a,  staled  that  pbintiff 
has  at  work  five  maehiaea  made  oo  Sneaih'a  prmciple,  and  Ivreniy 
on  the  defendant's,  by  which  it  may  be  inierred  that  the  latter 
is  an  improvement  on  the  former;  and  Bacon,  a  workman,  l);ul 
worked  dctendant  s  macliine  in  plaintiff's  factory  for  three  years 
and  upwards. 

Mr*  Henry  Levers  (Alderman  of  Nottingham)  had  not  seen 
spotted  lace  m  any  <piantity  until  shewn  him  by  Sneath. 
The  defendant's  objections  to  the  plaintiflrs  patent  (which 

new  law  calls  upon  him  to  state)  were,  1st.  That  the  machinery 
claimed  was  not  truly  the  invention  of  the  ]);tt(  iitee;  2nd.  Tliat 
it  was  not  invented  at  the  titoe  the  patent  was  granted ;  8rd. 
That  parts  of  the  nadiineij  were  not  new ;  4th.  That  certain 
parts  enumerated  were  useless ;  5lh.  That  the  specification  was 
not  sufficiently  descriptive;  6tlh  That  die  selecting  piuAiers 
were  used  by  others  before  the  patent ;  7th.  That  certain  articles 
enumerated  were  not  sufficiently  descnbt  d;  8th.  That  the  ar- 
rangement was  stated  to  be  capable  of  adaptation  to  other  ccm* 
structions  of  lace-making  machines,  but  that  in  ^ct,  ih/ete  were 
many  kinds  of  lace-makmg  machines  in  use,  to  which  it  was  not 
i^pplicable.  Several  other  trivial  olgections  were  ako  stated; 
and,  lastly,  That  the  title  of  the  patent  and  its  spedficatioa  did 

not  correspond. 

The  Attorney-general,  for  defendant,  objected  that  the  title  of 
the  patent  is  for  mackmenf  for  making  bobbin  nel  lacct  but  that 
the  invention  L»  lu  improved  method  of  spotting  bobbin  net  lace ; 
for,  in  fiu!t,  the  machinery  for  making  the  bobbin  net  is  quiescent 
at  the  time  that  the  parts  are  working  to  produce  the  spot*  Mr# 
Earle  aiicl  Mr.  Whiteman  argued  on  the  same  point  oi'  objection* 
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Mr.  Justice  Coltman  considered  the  objection  not  simply  a 
|NMnt  of  law,  but  alao  of  &ct,  and  therefore  submitted  it  to  the 
Jiny. 

Mr.  Benry  had  been  for  many  years  cotiTersant  with  various 

euiisti  uciiuiis  of  iiiaLliiiK  ry  for  making  lac€, — having  been  in  the 
practice  of  making  drawings  of  various  constructions  of  lace 
machinery  Ibr  specifications  of  patents,  under  the  direction  of 
Ids  present  partner,  Mr.  Newton.  The  witness  then  described 
the  plaintiff's  and  defendant's  nuMshines;  the  objects  of  both 
were  alike  to  produce  spots  in  the  fabric  of  bobbin  net  lace,  but 
their  constructions  and  modes  of  working  were  very  diB'erent  ; 
that  they  were  different  modes  of  adapting  old  and  well  known 
agentSy  commonly  employed  by  lace  makers,  fi>r  producing  sel- 
vages and  devices  in  the  fabric  of  bobbin  net. 

Mr.  Hawkesley  is  well  aequainted  with  lace  maduneiy,"— 
pointed  out  that  certain  essential  parts  of  the  plaintiff's  ma- 
chinery were  not  found  in  that  oi'  the  defendant's ;  that  one  part 
only  exisilcd  in  both,  but  that  the  machines  were  essentially  dif- 
ler^t,  and  described  the  difference  in  their  construction  and 
action.  Betieves  that  manufacturers  are  in  the  habit  of  keepiiig 
their  rooms  dosed  against  the  intrusion  of  strangers. 

Mr*  Birldn  is  a  lace  maker,— has  twisted  die  bobbin  threads 
round  two  of  the  warp  threads,  for  making  spotting,  before  ttie 
year  1830 — is  accustomed  to  keep  his  shop  closed  from  strangers 
-—knows  both  Sneath's  and  Dewic's  machines — the  mode  of  spot- 
ting  is  essentially  different  in  the  two  machines — no  parts  have 
Any  resemblance  but  the  pusbeis,  and  those  have  different  actions 
owing^  to  difibrent  arrangements,  and  an  additional  locker  bar. — 
The  witness  has  more  than  forty  machines  on  his  own  patent 
principle;  the  plaintiff  claims  a  right  to  witness's  improved  ar- 
rangement, but  has  taken  no  steps  to  assert  that  right,  and  con- 
tuiues  to  purchase  of  witness  his  spotted  lace* 

Mr.  Hollirook  has  known  selectmg  pushers  used  in  laoe^roaking 
finr  sixteen  years  past,  and  threads  extended  by  forks — considers 
the  two  processes  employed  by  plaintiff  and  defendant  formak- 
ii^  spots,  as  totally  dilierent — witness  made  spots  on  lace  by 
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the  bobbin  threads  in  1827,  In  i  vo  l)ubbin  ihieads  passed  rouiul 
the  two  warp  tlireatls,  particular  carnages  bei^g  selected  by 
puaben»  and  the  spots  taken  up  by  the  ordinary  points. — WhUst 
the  spotkug  operation  went  on*  the  bobbiDs  for  making  the  mesh 
stood  stiU."-- Witness  produced  spotted  laoe  made  in  a  Gtrcidar 
bolt  machine  in  1827. 

Mr.  Hoylcs  employed  llolbrook, — in  1827  communicated  to 
liim  a  plan  lor  making  spots  on  lace  from  the  bobbin  threads; 
to  the  old  machine  he  added  ej^tra  pusher  bars. 

Mr,  Hill  saw  some  of  the  spotted  lace  made  by  Holbcook  at 
Hoj]e*a  factory. 

Mr.  Topbam  proved  that  he  made  parts  of  Che  maehine  io 
1827i  for  spotting,  and  produced  that  pan  of  the  machine  called 
the  pusher  bars,  an  1  explained  their  mode  of  working.  These 
pusher  bars  had  been  thrown  aside  fof  yeare»  as  the  making  of 
the  spotted  net  was  a  slow  process,  as  the  quantity  of  plain  net 
made  rapidly  by  the  same  machine^  paid  better.  A  considerable 
quantity  of  the  spotted  net  had  been  made  at  that  time»  but  it 
was  not  ihen  in  demnuJ,  and  way,  in  18^1,  sold  or  bartered  ;t\vay 
in  exchange  for  other  goods  and  money  to  some  French  womaut 
a  lace  dealer. 

Mr.  Moore  superintended  Mr.  Bradley's  machines  on  the  trar 
verse  waip  principle,  in  which  ^  spotttiig  tbieada  were  selected 
by  pushers  and  other  threads  carried  round  them ;  the  bare  were 

moved  by  a  wheel,  and  by  these  machines  spotted  lace  was  made 
in  1830  and  1831. 

Mr.  Scrjt.  Wilde  contended  that  spotted  lace  had  not  been  so 
made  by  bobbin  net  machinery  before  the  date  of  the  plaintiff*s 
patent,  as  to  effect  the  noveky  and  originality  of  Sneath*i  inve»* 
tion ;  for  the  experiments  made  by  the  machine,  the  broken  parts 
of  which  had  been  produced,  must  have  been  abortive,  or  they 
would  have  continued  to  exercise  so  vahiahle  an  invention  (as  in 
the  patent  cause  of  Jones  v.  Pearce,  for  iron  wheels)  and  it 
could  not  be  proved  that  any  of  the  lace  said  to  have  been  made 
was  ever  sold— it  was  merely  bartered  away,  in  ftct,  it  bad  been' 
found  defective  and  had  been  crammed  m  with  a  lot  of  other- 


Digitized  by  Google 


Navel  lutxmtiott. 

gooils,  ami  sent  abrcal,  and  wlien  it  arrived  tliere  no  doubt  the 
ttotbrtunate  lace  dealer  found  «he  had  been  cheated. 

It  was  fully  proved  1^  the  most  respectable  wktneu^  tbat 
ipottod  laoe  made  by  a  bobbtii  net  awchiney  bad  not  beea  known 
m  tlie  market  until  Sneath  made  hia  mventkn ;  and  that  roodifi- 
cation  of  arrangement  subsequently  made  by  Dewic,  was  clearly 
on  the  same  principle  as  that  of  Sntath's,  and  therefore  he  trusted 
the  Jujry  woidd  not  have  the  tdightest  hesitation  in  giving  bia  dieiit 
their  verdict. 

After  the  Jn^ge  had  hriefly  aummed  up,  referrii^  to  the  poinla 
of  oljieetMn  laiaed  againat  the  plaintiff*a  patenti  and  hia  view  of 

the  law  in  tliose  cases,  he  left  it  to  the  Jury  to  consider  their  ver- 
dict whicli  they  returned  ibr  the  plainu£ti  with  nouinal  damages. 


NEW  MODE  OF  PUODLCIXG  COPIES  OE  MEDALS 
AND  METALLIC  ORNAMENTS. 


A  eutiotta,  and  we  conceive,  extremely  valuaUe  diacovery  haa 
been  lately  made  by  a  gentleman  named  Spencer,  of  Liverpool, 
by  which  he  appears  to  be  enabled  to  obtain  fac-simile  copies  in  cop- 
per, of  medals  and  other  subjecta  in  relief,  by  means  of  voltaic  elec- 
tricity. We  have  penued  a  paper  read  before  the  JU  vexpool  Poly- 
tedmic  Society,  in  which  a  varidy  of  esKperimenta  are  detailed 
relative  to  thta  diacovery,  some  of  which  appear  to  have  been 
highly  satis&ctory;  whilst  others  not  so  successful  have  yet 
de  veloped  facts  which  may  be  eminently  useiui  in  directing  the 
adaptation  of  this  discovery  to  varioua  departm^nta  of  the  art8«  * 
.  Without  ibUowing  Mr.  Spencer  tfarough  the  aevend  expexi^ 
ipenta  which  he  haa  detafled  to  die  Society,  we  may  atate  gem^ 
rfdly  certaui  reaulta  at  which  he  baa  aznved,  and  the  meana  by 
which  he  obtained  dicm. 
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It  apjM^ars  that  from  a  long  invcstigatioD  of  the  pheiioujciia  of 
electro-ciitiuical  iicieiioe«  Mr*  Spencer  perceived  that  vi^t^io 
etectricity  afforded  the  tneaiis  of  conducting  ooppec  firom  a  mIu- 
tion  of  iul|Aate  of  copper  in  die  Toltaie  lMft(«7>  and  depoolii^iii 
n  mui  in  iti  metallic  state  upon  odwr  metallic  inifiMies,  plapeij^ 
widitn  die  range  of  tlie  electric  action.  To  render  tMs  prootpa 
useful,  it  is  necessary  to  bring  the  operation  completely  under 
cooiniand,  in  order  that  the  metal  tit|>obited  may  be  made  tO: 
arrange  itself  in  sudi  ibrms  as  shall  be  conducive  to  the  produc?. 
tion  of  works  of  arc  { 

In  order  lo  effect  tliia>  attempti  were  made  bj  depoaitnag  the 
copper,  through  the  roHaic  agency,  in  laiwd  Goes  or  ridges  upon 
the  surfaces  d  metal  plates,  which  might  he  capable  by  thetf 
relief,  ot  being  employed  for  surface  printing  (as  stereotype  plates),  ^ 
This  was  partially  accomplished,  but  the  most  successful  attempts 
appear  to  have  been  the  production  of  Ac-simile  copies  of  medals. 

The  meana  adopted  in  this  caaa^  were  two  diaca  of  sheet  lead,  and 
havmg  the  medal  placed  between  them,  were  aubmitted  to  preaaore^ 
either  in  a  stamp  ing  or  rolling  press,  which  earned  the  lead  to* 
take  the  counter  impressions  of  thfe  two  faces  of  the  medal,  each 
as  a  matrix.  In  these  lendrn  moulds,  when  i)repared,  eop|H.r 
wires  firom  the  voltaic  battery  were  inserted,  and  the  two  faces,  oif 
hollow  matrixes,  being  then  put  tpgetfier,  and  the  galvanic  inq- 
cess  carried  on,  the  copper  became  deposited  in  a  few  days  in  thf) 
mould,  and  uhunatety  flOed  the  monid,  prodocmg  eventoaDy. 
a  mass  of  deposited  metal  in  the  identical  shape  siDd  exact  fiwti 
simile  of  the  original  medal. 

If  the  moulds  were  separately  employed,  of  course  the  two. 
iai^s  of  the  medal  would  be  obtained  separately,  and  might  afler, 
a  thin  coating  or  shell  had  been  deposited  in  each,  be  backed  ^« 
filled  up  by  some  easily  fiisible  metal. 

When  copies  are  to  he  taken  from  bnmse  or  odier  fignvss,  «l| 
is  proposed  to  take  casts  in  plaster,  and  to  coat  the  internal  sui^t 
faces  of  these  casts  with  leaf  gold.  Or  metallic  foils  may  be 
pressed  on  to  the  external  surface  of  the  figure,  and  its  sl^ape  so 

tal^^whi^h  moulds  being  .stthinitted  ^  j^io  vqit8HfijpMiceff||/|t» 
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ibdtt  stat^  the  copper  will  be  depouted  in  the  exact  ibnn  of 
the  or^pneL 

"It  will  be  perceived  that  we  have  not  attempted  to  go  into  any 
ihifRite  detaila  of  tlie  manner  of  conducting  this  curious  opera- 
tion, or  of  explaining  its  extensive  adaptntions ;  we  have  not  yet 
seen  any  of  its  productions,  but  we  hope  to  be  enabled  shortly  to 
hiy  before  our  readers  further  particulars  of  the  discovery^^ind  of 
hli  usefiil  i^piopriation  to  many  of  the  purposes  of  art  to  which 
we  conceive  it  will  be  fi>und  applicable,  and  form  a  new  and  va- 
luable feature  in  practical  science. 

As  it  may  be  more  satisftctory  to  give  the  author's  own  words 
as  to  his  process,  we  quote  a  portion  of  his  paper  in  which  he 
says,  "In  September,  1837,  I  was  induced  to  try  some  experi- 
ments in  electro-chemistry,  with  a  single  pair  of  plates,  consisting 
of  aamall  piece  of  sine  and  an  equal  siaed  piece  of  copper,  con?- 
nected  together  with  a  vnre  of  the  latter  metal.  It  was  mtended 
that  die  action  should  be  slow;  die  fluids  in  which  the  metallic 
electrodes  were  immersed,  were  in  consequence  separated  by  a 
tliick  disc  of  plaster  of  Paris.  In  one  of  the  cells  was  sulphate 
of  copper  in  solution,  in  the  other  a  weak  solution  of  common 
sUt  I  need  scarcely  add,  that  the  copper  electrode  was  placed 
ih  the  cupreous  solution — ^I  was  desirous  liiat  no  action  should 
take  place  on  the  wire  by  which  die  electrodes  were  Keldtogedite', 
and  to  attain  this  object  I  varnished  it  with  seeling  wax  varmah* 
ljut  ui  so  doing  1  dropped  a  portiou  of  the  varuisk  on  the  copper 
that  was  attached." 

The  operation  was  conducted  in  a  glass  vessel ;  I  had,  con* 
■eqnently,  an  oppoitunity  of  occasionally  examining  its  progress, 
when  after  a  Ispae  of  a  few  days,  metallic  crystals  had  covered 
ihe  copper  dectrode  j-^with  die  exception  of  diat  porticn  whidi 
had  been  spotted  with  varnish,  I  at  once  saw  that  I  had  it  in  my 
jibwer  to  guide  the  metallic  deposition  in  any  shape  or  i'onn  I 
chose,  by  a  corresponding  application  of  varnish  or  other  non- 
OKtallic  substance." 

i  had  been  long  aware  (of  what  every  one  who  uses  a  sos^ 
Ukuaff'pSlimS  battery  with  sulphate  l>f  copper  in  solution  must 
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know)  diat  die  copper  platee  ftcqnire  a  ooetiiig  of  copper  from 
die  action  of  the  valleiis,  but  I  had  never  before  thought  of  ap- 
ply in^jf  it  to  a  useful  purpose.'* 

•  Then  follows  tlie  details  of  f  xperimcnts,  the  results  of  same 
of  which  we  have  stated  above,  and  hope  to  return  to  this  suhject 
with  further  partieulais  of  the  process  and  iu  achievements,  on 
a  fbture  occasion* 


REPORT  OF  TRANSACTIONS  Ol  THE  INSTITUTION 

OF  CIVIL  £N6IN££RS, 
(OoMdMNd  horn  p.  41S,  VoL  XIV.) 

March  20,  1839. 

♦ 

The  Prbsident  in  the  Chair. 

Description  of  a  Sawing  Machine  for  cutting  off  Railway  Bars*" 
By  Joseph  Qlynnt  M.  Inst.  C.  £• 

•  The  adviBlage  of  having  the  ends  of  the  railway  bars  cut  as 

nciuly  square  as  possible,  that  they  may  truly  abut  against  each 
other,  is  so  crrcat,  that  many  attempts  have  been  made  to  effect 
it.  The  autiior  iu  this  comraunication  describes  the  method 
which  18  adopted  at  the  Butterley  Works  in  the  niann£Gicture  of 
the  rails  ht  the  MkUand  Comities  Raflwaj.  In  general  the  ends> 
fOiigli  and  tagged  as  they  come  from  the  rolls,  are  separately  re- 

  ♦ 

heated  and  ent  off  by  the  ctivular  saw,  but  the  accuracy  n  this 

case  depends  on  the  workmen  presenting  tlie  har  at  right  angles 
to  the  plane  of  the  saw.  As  tliis  cannot  be  insured,  tlie  dilFicidty 
may  be  obviated  as  follows.  Tiic  axis  of  the  saws  and  tlie  bed 
of  the  machine,  which  is  exactly  like  that  of  a  slide  lathe,  are 
placed  at  right  angles  with  the  line  of  the  rolls  in  which  the  rails 
aie  made';  the  'sans  are  ftsted  i|i  headstocks  and  slide  upon  the 


Sdeniific  Nofiees.  249 

bed,  fld  to  adjust  them  for  cutting  the  rails  to  the  exact  length, 
sad  are  8  feet  in  diameter  and  of  an  inch  thick,  with  teedi  of  the 
mtial  size,  in  circular  saws  for  wood,  and  make  1000  revolutions 

\wr  minute ;  the  teeth  are  in  contact  with  the  liot  iron  too  short 
a  period  to  receive  any  damage,  but  to  prevent  all  risk  the  lower 
edge  of  the  saw  dips  in  a  cup  of  water.  The  saw  plate  is  secured 
between  two  discs  of  caBt>iron  faced  with  copper  and  exposed 
only  at  the  part  necessary  for  cutting  through  the  raiL  The  rail 
on  leaving  the  rolls  Is  hastily  straightened  with  wooden  mallets 
on  a  cast-iron  plate,  on  which  it  lies  right  for  sawing  and  suffi- 
ciently hot ;  thus  a  considerable  saving  ol  time,  labour,  and  heat, 
is  etiected.  I'he  rail  is  brought  into  contact  at  the  same  time 
with  the  two  saws,  and  both  ends  are  cut  off  by  one  operation* 
If  the  saws  be  sharp  and  the  iron  hot,  the  78  lb.  rails  are  cut 
dvoii^  in  12  seconds*  The  rail  on  leaving  the  saws  is  placed 
in  a  groove  planed  in  a  thick  cast-iron  plate ;  thus  all  warping  is 
prevented.  The  author  then  describes  certain  meclianical  ar- 
rangements, which  arr  exhibited  in  detail  in  the  drawing  accom- 
panying the  commumcation. 


**  A  descripticm  of  the  Turnbridges  on  the  Herefordshire  and 

Gloucestershire  Canal." 
By  Stephen  fiallard,  A.  Inst.  C.  £. 

In  taking  to  pieces  the  old  tnmbridges  on  the  Herefordshire 

anil  (iloucestershire  Canal,  the  autbui  observed  that  the  spikes 
used  to  fix  the  planks  down  to  the  carriers  had  caused  the  decay 
of  Uie  timber;  that  the  balance  weights  of  stone  confined  in 
a  box  under  the  planks  kept  the  timber  very  moist;  that  the 
tindiers  near  the  ground  where  there  was  not  a  free  circulation 
of  air,  and  the  wood  wherever  it  was  pierced  with  iron,  were 
decayed, 

In  the  bridges  now  described,  no  spikes  are  used  to  fix  down 
the  planks,  but  the  planks  are  held  in  their  places  by  two  Hat 
rods  extending  the  whole  length  of  the  planking.  The  autlior 
then  describes  in  detail,  by  reference  to  the  drawing  aooompaDy* 
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infj,  the  cominimicalion,  the  peculiar  method  of  oon^i3M(|^ 
which  he  has  adopted.  The  planks  are  of  an  inch  ap^.fo 
that  dirt  and  wet  may  not  lodge  in  die  joints.  The  faticfiKii* 
balanced  by  two  atones  hung  at  the  ends  of  the  swing  paksf  of 
about  6  cwt  endi*  The  four  principal  carriers  are  supported 
three  cast-iron  bearers  fixed  to  a  grooved  circle,  which  rests  on 
cast-iron  baUs>  running  in  another  grooved  circle.  By  t\m  cppir 
stniction  no  planks  are  pierced  with  spikes ;  the  box  of  stonas 
is  g9t  rid  o^  and  a  free  access  of  air  is  obtained ;  and  the  peqifr 
liar  eauses  of  destniction  to  whidi  tombiidgea  ave  eiq^oaedv  m 
it  is  ooiicei?ed  in  n  great  measure  olmased* 


"  ]>escription  of  an  insdnmieDt  for  spttinp:  out  the  width  of  ciil« 
tingi  ani  embankments  of  Raihvays,  Canals,  or  Roadi^  §b 
psftienlarly  appHeable  lo  filling  or  side-lying  groand.**  Bf 
Henry  Carr,  Grad.  f  nst.  C.  B. 

The  object  of  this  instrument  is  to  facilitate  the  operation  of 
determining  the  distance  of  the  outer  lockspit  from  the  centre 
line  of  a  cutting  or  embankment,  by  avoiding  all  calculation,  and 
reducing  the  usual  threefi>ld  operation  into  one*  The  principle 
of  its  constmetion  is  Ae  formation  of  a  half  eross  section,  wMck 
may  he  easily  altered  to  suit  all  cases  with  regard  to  hase,  side 
slope,  and  inclinstion  of  surface.  The  construction  of  the  instru- 
ment is  described  in  great  detail  by  reference  to  the  drawing 
accompanying  the  communication.  The  author  states  that  he  set 
out  a  portion  of  the  South  Eastern  Railway  with  this  instrument^ 
and  found  it  answer  exceedingly  well.  The  experience  of  the 
first  instrument  has  suggested  some  improvement  in  its  eoostmc^ 
.  tion,  which  is  represented  in  an  it  In  r  drawing. 

**  Observations  on  the  present  mode  of  executing  Railwayst  with 
suggestions  for  a  more  economical,  yet  equaUy  efficient  systiem, 

_  * 

of  bolh  executing  and  working  them***  By  Francis  Wishaw^ 
M.In8t.C.E.  >. 

The  author  at  the  commencement  of  this  paper  alludes  to  the 
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pi9ncfpa3  cmim  of  tlie  great  differences  betweM  the  original 
etfiaurta  and  cost  of  idlwaya.  Among  theae  ho  enumerates  the 
rmperfeet  knowledge  of  llie  strata,  which  oecaeions  the  cuttingfi 

and  embankments  to  be  formed  witli  slopes,  uliicli  are  dangerous, 
and  add  to  their  cost — tlu  iiii])crtect  formation  of  the  embank- 
*  laentSi  espedally  io  clayey  soils*  which  in  the  opinion  of  the  au' 
thor  oog^t  to  be  carried  up  hi  Uyers  or  cotines  of  from  1)  to  2 
yulds  in  Ihlckness,  sufBcieiit  time  being  allowed  for  subsidence 
before  die  next  layer  is  added — ^the  cost  of  stations,  which  in 
some  of  the  great  lines  forms  a  considerable  proportion  of  the 
whole  cost. 

The  author  dien  proceeds  to  suggest  means  for  eficcting  a  con- 
sUerable  saving  in  the  original  cost  of  railways,  a  certain  method 
of  pceventing  accidents  by  collision,  a  saving  in  the  annual  ex- 
penditure^ and  a  better  adi^tation  of  the  locomotive  engine  to 
its  worlE* 

With  these  views,  he  proposes  a  single  line  of  rails-  that  the 
line  should  he  divided  with  intermediate  engine  staiions,  ihree  on 
the  London  and  Birmingham  for  instance,  the  engines  at  eacli 
being  suited  to  the  prevailing  gradient  of  the  district.  Thus  a 
line  of  railway  may  be  more  easily  laid  out,  as  one  or  two  unfii* 
vooiabk  indines  will  not  aflect  the  working  of  the  whole.  At 
eadi  station  there  must  be  a  small  portion  of  an  additional  line 
of  rails,  and  also  at  other  convenient  intervals,  'l  lic  mutU;  of 
workinjr  such  line  is  as  follows : — Eiitiiaes  are  to  start  bimul- 
taneously  in  each  direction  from  the  terminal  and  intermediate 
stations.  These  engines  wiU  pass  each  other  at  one  of  the  por- 
tions of  the  doable  line,  and  the  engine  being  reversed  and  taking 
the  other  tram,  will  return  to  die  station  from  whence  it  started, 
when  another  exchange  of  trains  takes  place.  l*hus  there  is  a 
regular  interchange  of  loads  throughout  the  day,  and  each  engine 
is  confnied  to  its  own  portion  of  the  line,  and  it  is  impossible 
that  a  collision  can  take  place.  Equal  accommodation  would  be 
afforded  to  the  public,  and  the  engine  men,  from  bebg  always 
confined  to  the  same  small  portion  of  the  line,  would  be  perfectly 
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qwvwaant  with  ertiy  ptrt  of  it.  The  taving  iMdii  m 
iftis  system  be  effected  oa  Ihe  origknl  eott  is  «Uli>niiii1-U 

tliau  i:;>000  per  mile. 


J. 


April  28,  18S9. 
The  FftisiDfiVT  IB  the  Chair.  • 
On  Sleen  Boilen  and  StMan  BngittMi.'* 

By  Josiah  Parkes,  M.  lust.  C.  K.  ' 

In  8  preoediog  conmninieaiion  the  author  had  treated  of  Ui^ 
araoimt  of  evapoiatioa  in  different  ktnde  of  boien  in  eonanon 
use :  in  the  present,  he  treats  of  their  peculiar  and  relative  merits 

as  evaporative  vessels ;  the  laws  which  regulate  tlie  amount  of 
evaporation  for  assigi>eil  heated  surfaces ;  and  the  practical  rules 
whereby  the  performance  of  boilers  may  be  tested.  The  a^Hor 
evaporated  and  fuel  eonaumed*  had  been  tabulated  in  die  ]pv^ 
▼MNiB  eonmranicatioo ;  die  an^r  nov  givet  the  dimensions  of 
liie  several  boilers — ^the  area  of  the  grates— 4fce  area  of  Bei^* 
absorbing  surfaceSf  and  the  rates  of  combustion  and  evaporation. 
The  connexicn  of  the  boiler  with  the  engine  as  regards  the  pro- 
portion of  boiler  to  engine  power,  is  reserved  for  consideration 
in  a  subsequent  conununication  ;  the  attention  is  now  confinad  to 
the  influence  of  the  pvoportions  of  the  parts  on  Ae  perfinmance 
of  bofleis  fi»r  a  given  weight  of  coal*  Evaporation  may  be  eon* 
sidered  as  the  measure  of  the  uselbl  effect  obtained  fiom  any 
weiglit  of  fuel,  or,  together  with  the  duty  done  by  an  engine,  the 
measure  of  the  useful  efTect  of  a  given  weight  of  water  in  the 
shape  of  steam.  The  author  insists  on  the  importance  of  ascer- 
taining with  accuracy  the  weight  of  tlie  water,  which  in  the  shape 
of  steam  has  passed  through  die  cylinder  of  an  engine*  The 
weight  of  water,  or  qoantity  of  steam,  legnisits  for  produdng  a 
given  effhct  or  duty,  was  die  subject  of  continual  research  by 
Smeaton  ;  and  the  basis  of  Watt's  discoveries. 

The  author  being  IlcI  to  make  observations  on  ev  tfioration 
twenty  years  ago,  soon  perceived  that  the  completeness  and  rate 
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t>r  combttBtiOQ,  tbe  proportkm  of  the  grates  to  the  combust^a 
effected  upon  them  and  to  tbe  whole  b«at-elMorbiiig  fuifiMae» 
fliMfjiByoilwil  el^nunti  in  evaporative  eeonomy-  Theae  do* 
iMileiP  In author's  own  experimeots  at  Warwick,  where  dow 

combustiua  was  pushed  to  iie;irly  its  furthest  hmit — in  those  of 
Smeaton  at  Long  Benioa — (jf  Rennie  and  Wall  at  the  Albion 
Milk — of  M.  de  Pambour  on  the  Locomotive  engine,  in  whidi 
mitmntf  of  eombuatioii  and  evaporative  power  are  at  thek 
b^gbflit  llmita— of  Niehdas  Wood  on  the  KiUingworth  Engine— 
■ad  of  Mr.  Henwoodi  and  otfaeia,  on  the  Conuah  Boiler — are 
the  data  for  the  analysis  of  the  evaporative  elfects  \  the  true 
causes  of  wliich  in  the  several  experiments,  the  author  now  at- 
tempts to  devclope.  The  authentic  facts  here  recorded  of  the 
working  of  boilers  and  engines  of  established  credit  and  notO' 
,  riety,  win  enable  the  employer  of  any  boiler  or  eagme  to  com- 
pare  his  piactioe  with  specimena  of  acknowledged  and  weu- 
attested  merit. 

The  results  derived  from  the  above  data  are  arrai^d  in  a 
tabular  form,  so  as  to  exhibit  at  once  the  relation  which  any  one 
property  and  the  several  parts  of  the  boiler  bear  to  any  other, 

'and  to  the  effects  produced,  the  amount  and  activity  of  the  com<- 
liiiition  (to  which  the  author  aasigna  the  term  ealoryic  /orcet)^ 

*and  lihe  modificationa  it  experiences  by  the  atracture  and  diapo- 
ii^on  of  the  severd  parts* 

There  are  dso  certain  quantities  and  relations  which  exert  a 
peculiar  influence  over  the  results,  which,  being  rightly  ascer- 
tained, are  exponential  or  indicative  of  the  practice  of  each  ])ar- 
ticular  boiler:  these  Mr.  Parkes  calls  the  esgponpOi  of  that 
hofleri  and  are  aa  follow > 

The  ipaandty  of  cod  Vnint  under  a  boiler  in  a  given  time^ — 
Ihe  qoantiiy  burnt  on  eadi  square  foot  of  grate  per  hour, — the 
quantity  of  water  evaporated  per  square  foot  of  heated  surface — 
and  the  number  oi  pounds  of  water  evaporated  by  a  given  quan- 
tity of  ooaL  BesideB  this,  the  influence  of  <mtf,  that  is,  the  time 
of  duration  of  any  given  portion  of  heat  about  a  boiler,  and  about 
eoad  aiaaa  of  surfiMe,  demanda  our  moat  attentive  ooneidentioni 
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and  is  spceiaily  treated  of  at  the  close  of  tbe  pa|)er>    It  'np^eaxs 
viMt  dislMcUy»  Ibai  the  boileia  aeaied  at  to  (Mr  mevit  by  their 
Topfldivo  evapofitive  acoooBiy^  wntngt  tlmnicivat  -im  4»  w^* 
wne  order  of  the  rale  of  eombiistkMi— tke  G<mUk  Mtei^twH^ 
greatly  superior  to  all  the  others  when  tested  in  Ah  mmmnpm\ 
well  also  as  in  respect  it  ni.iL  is  selected  as  tltc  standard  of  cJlHa^i 
parison,  whereby  to  mark  tiie  scale  of  descent  Irom  the  highest 
point  of  exceUence  yet  attained  in  evaporative  economy.  Foe 
this  purpose,  then,  the  Comiah  results  are  oonsidefed  sb 

The  value  of  dia  exponents  fbr  the  Coniish,  Wi^gqn  Mid  Zio- 
ernnodve  Boiler  respecthrely,  are  coOedsd  together  i»  thotftiUoiwti 
ing  Table,  which  will  serve  to  shew  at  one  glance  the  respective . 
values  of  the  iioilers  on  this  comparison. 


Bciler. 


Cornish  . . . . 
Wagon  . . . . 
Looomotive. . 

Cornish  . . . 

Wagon  

Locomotive.. 

Cornish   

Wapon  

Locomotive . . 

Cornish   . . . . 

Wagon*  

Locomotive.  • 
Looomotive.. 


lbs. 


10. 
10. 
1-0. 

S4. 
107. 
79S. 

1-0. 
71. 

120. 

11-8. 
8-8. 
7*2. 


of  Coil  burnt  under  one  boiler  in  44*08.  seconds, 
of  ditto  ditto  in  16*57.  ditto, 

of  Coke        ,  ditto  in  0  -4^  dittos 

of  Coal  burnt  on  each  square  foot  of  grate  per  hturi  i 

ditto  ditto 
of  Coke  ditto 

of  Water  evaporated  by  1  square  foot  of  heated  sur 
ftce  per  hour  ftom  218*. 

ditto  ditto 
ditto  ditto 


of  Water  evapentcd  bj  1  lb.  of  coal  from  212*. 
ditto  ditto 
ditto  llb,«fCok«^  ditto 

ditto  lib.  of  Cool,  ditto' 


1 1 


'I 


The  Cornish  Boiler  possesses  some  pecidiar  advantages,  bpth  ; 
as  regards  structure  and  the  practice  of  slow  combustion,  aince^ 
by  the  former,  great  strength  is  attained,  and,  by  the  latter,'  tia^|. 
is  given  for  the  complete  combmation  of  air  with  the  heated  fud, 

for  the  transmission  of  heat  through  the  metal,  and  for  the  escape 
of  the  stL-nin  through  the  water.  Tlie  plates  of  the  Cornish 
boiler  nf^t  usually  ^  an  inch  tliick,  whereat)  thotic  of  a  low  pre^ 
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m»*k9M  ar^timHy  dne-lbiirthf'to  fi¥eJ«bM«fiitbi  of*  an  taoh 
iliiflif  ;v'klli]ir''m  mttth  latger  cgifeift  of-suiffete  is  nmMaty  ^tir 
trWi^frtft  B'qjhen  quaittit;-  of  heat  in  a  g;iv«n  limein  the  Ibtmtr 

than  ill  the  Ihtter' cas^.  The  Conii.sli  Engineers  allow  seven 
thviGS  as  mwAi  surface  as  in  the  general  wagon  boiler  practice, 
fag'tiw* <evip^gi(lion  of  equal  weights  of  water  in  equal  times,  and 
tMtte'tiMH  air  much  as  in  the  locomotive ;  from  which  there  is 
afgdfin  oiitm  BO  to  40  per  cent  in  the  fonner,  and  of  64  with 
coImt  'aMl  too  irith  coal  in  the  latter  ease. 

-'The  Wagon  boiler  has  great  disadv:uit;iges  of  structure,  being 
ill  adapted  to  resist  iutenial  pressure,  liable  to  collapse,  and 
greatly  affected  by  iocrustation.  According  to  the  above  tables 
which  exhibits  the  mean  of  eight  experiments,  the  combustion  is . 
2}  taoMB  more  rapid  per  boiler,  and  8  times  more  rapid  per 
square  fiiot  of  grate  per  hour,  and  die  rate  of  evaporation  is  7 
times  greater  than  in  the  Cornish.  The  loss  of  heat,  the  Comiiih 
biting  unity,  is  24j  per  cent. 

The  construction  of  the  locomotive  boiler  is  so  very  different 
fijom  tliat  of  every  other  species  of  evaporative  vessel,  that  no 
striet  analogy  can  be  drawn  betwixt  it  and  any  other*  From 
the  above  practical  results  it  appears,  that  the  rate  of  combos* 
tion  per  boiler  is  nearly  7  times,  and  per  square  foot  of  grate  {ler 
hour  23  times  more  rapid— tluit  the  rate  of  evaporation  from 
equal  surfaces  12  times  more  rapid  than  the  Cornish  boUer — 
tl^e  loss  of  heat,  the  Cornish  being  unity,  5 1  per  cent. 

The  author  discusses  at  length  the  varying  circumstancea  eon* 
nacted  with  different  boOers,  and  the  corresponding  influence  on 
the  above  results,  and  particularly  the  system  of  management  by 
which  he  was  enabled  with  a  Wagon  boiler  to  approach  the 
Cornish  results.  The  table  accompanying  lliis  paper  will  fre- 
quently enable  the  iatelligent  employer  of  a  boiler  to  ascertain 
the  best  proportion  of  parts,  and  the  best  practice.  For,  hav- 
ing  decided  on  the  quantity  of  steam  he  requires,  he  knows  the 
qusbtity  ol^fuel  wliich  will  generate  it  if  be  adopts  the  measures 
of 'surfiice  and  proportions  of  parts,  which  have  given  relative 
cficct^;  or  he  caii  asccriuin  whether  his  present  practice  be  good 
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or  defective*  N^twUUitaiitiiiig  ilie  gr«!tfiX  ^Uuk  whicUluUijb^en 
Vide  ia  iIm^  mamm^  of  M  .fay  tl»  Cntwiili  HpguHiti»'«the 
tourcct  of  waste  are  niU  great,  and  ire  may  liiye&ar>gft»>ad* 
vaneet  ineyaporative  eecmomsf»  wlien  Goii4>iwtjq|||Uia^ji^«|i6e^lil^ 
practical  art  baa  received  the  attentioft  which,  ii^  p)e;rit«. 

*  .in 

.  ■  • 

Ittt  Of  Itaimtn 

Granted  Jar  iicUland  tubiequent  to  22d  November^  Itiai/. 


To  Alexander  Corland,  of  Paisley,  accountant,  a  machine  for 
measnring  wau-r  and  other  licjuidst  and  r^iUating  the  quantity 
thereof.— Sealed  26th  October.  * 

Jamea  Smith,  of  Deaoitoo  Works,  Perthshire,  cottoii*^hiiier,  for 
certain  tmproremcnta  applicahle  to  canal  nafngatMnk^fiealed 

'  26thOctober»  ^     ..  . 

George  Chapman,  of  Whitby,  engineer,  for  eertam  in)|irove|«wflts 
in  steam  enjnnes. — Sealed  26th  October. 

Saiiuicl  \Vilkj«,  ot  Darliiton,  Staffordshire,  iron  founder,  fur  im- 
provements in  boxes  and  pins,  or  acrewa  for  vices  and  presses* 
-—Sealed.28th  October. 

Thomaa  Nicholas  Raper,  of  Blackfriars,  London,  for  improve*' 
ments  in  rendering  fabrica  and  leather  waterprooC— &a)ed 
28th  October. 

Robert  Edward  Morrice,  of  King  William-street,  London,  (com- 
municated by  a  foreigner  residing  abroad),  for  improvements 
in  the  manufacture  of  boots  and  shoes,  and  covering  for  the 
legs.- Sealed  SBth  October.  - 

James  Smith,  of  Deahaton  Works,  P^dishire,'Gdttcm  spinn^,  fi»r 
a  self-acting  temple,  applicable  to  looms  for  wea^ng  fabtfcs, 
whethi:!  moved  by  baud  or  power. — Sealed  1st  November. 

James  Yates,  of  Effingham  Works,  Rotherham,  iron  founder,  fiit 
.certain  impnyvements  in  t)ie  eonstrnttion  of  icupbla-ot-Uast 


. ;>|Hrnaeet  for  inciciiigtaet^ls,  which  improvaHenUate  sdso  ap- 
'-.pUal^iia.fiiittMK^oiriMe'fiaoM  for  oihgryirpaaterff'-  Sentod 
ifilifcNQvaiibtpjt  - 

Mim  firiniptt  Humphreys,  of  Southampton,  civil  engineer,  for 
certain  imprbvements  in  shipping  generallyi  and  in  steam  xea* 
seh,  and  in  particular,  some  of  these  improvements,  being 
individitAUy  novel,  and  some  the  result  of  novel  ^»plications 
or  combinations  of  parts  already  kaown.-^Sealed  Ist  No* 
vember. 

John  George  Bodiucr,  of  Manchester,  civil  engineer,  for  certain 
imptoVements  in  madiinery  or  apparatus  for  cutting,  planing, 
tunung,  drilling,  and  rolling  metals  and  oilier  substances. — 
Sealed  $th  November. 

William  Newton,  of  the  Office  for  Patents,  Chancery-lane,  Lon- 
don, civil  engineer,  for  certain  improvements  in  machinery  or 
.tdippanitus,  -for  making  or  manufacturing  screws. — Sealed 
;  'November. 

James  Sutcliflb,  of  Henry-street,  Limerick,  builder,  for  certain 
improvements  in  machinery  or  apjHiratus  for  raising  and  forc- 
ing water  or  other  fluids,  and  increasing  the  power  of  water 

'-^^tia  water  wheels  and  other  machinery. — Sealed  llth  No* 

'teuber. 

James  Ulric  Vaucher,  of  Mount- street,  Grosvenor-square,  for 
^  certain  improvements  in  fire  engines  and  other  hydraulic  ma- 
chines and  apparatus,  for  raising  or  propelling  water  and  other 
fluids,  some  of  wfaicb  impwyvemeptoi  are  also  applicable  to 
steam  engines. — Sealed  Ittb  November. 

Moses  Pool,  of  Lincoln  s-imi,  i^comnmnicated  by  a  foreigner  re- 
siding abroad),  for  improvements  in  apparatus  applicable  to 

moremA^^HSealed  lltb 

Njovembi^* 

James  Craig,  of  Ncwbattle  paper  mills,  county  of  Edinburgh, 
for  ai)^  improyen^iU.  ojc  iu^roycm^nts  in  the  machinery  Ustf^i^ 
,tlie,manufoctttriiig  of  papcr^T-^ealed  12tb  November- ...  . 
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Pierre  Aiigoeta  Dvcole,  of  70,  Stint  MartHi'e-tae,  JUniAn^'^ 
iCftUm  kojgtvvmfiMB^  m  prjnting  cliiaa,  porfiebio,wit]ien.ifm/ 
and  other  like  wares,  and  for  pi  iiuing  on  paper, -calieoes,  eillu^ 

%v();.)li{'ns,  oil  clodia,  ]L';aIicr,  and  other  lkbnc6,  and  I'^r  an  inj- 
proved  material  to  be  used  ia  Drintiog. — ^^cjU^d  14i^  Np- 
vetnber, 

Jolm  Dickenson,  of  Naah  raiU,  ooun^  of  Hertford^  paper  aiaker|^' 

fur  certain  improvements  in  the  manufacture  of  paper.— -Sealed 
18lh  November.  *'  *' "  ^ 

Geoige  Hanaon«  of  Hoddefsfield,  plumber,  &c«  for  certain  im-  ^ 
provements  in  llie  constniction  of  cocks  or  t»pe  for  drawing 
off  liquids. — Sealed  19tb  November.  ' 

Frederick  Clark,  of  Chelsea,  for  improvements  on  building  sliipSi 
,  Steam  vesaelB,  and  boats,  and  also  in  the  buildingr'of  cana!  and 
riveir  barges  and  lighters. — Sealed  9AuA  NoTenAier.^ '    '  " 

CIuiiIls  Andrew  Caldwell,  of  Auiiley-squarc,  London,  (commu- , 
nicated  by  a  foreiirner  residing  abroad),  for  improvements  in 
fiimacea  and  apparatus  for  apf^jriiiiB  tbe  heat  of  fo^i, '  ^ 

imHiflm  Wisemsn,  of  George-yard,' Lombaid-^treeK  fconcloni  ' 
(oommmncated  by  a  foreigner  residing  abroad),  for  improve- 
'.menta  on  the  mauuiacture  of  alum.  '     ■'    .;  ;'>.  .  .■ 


SEALED    i  N   E  N  G  L  A  N  i)  . 

_  ■       ■       '  i 


' :  i'  ■ 


,'  1 ,1/         t  ^^^^^^^^^  4  ■  (  « J  <    • ' 


■  ■  ■» » . 


To  Stephen  George  Dordoy,of  Blackmau-street,  Borough, 
chemist,  for  certain  Improvements' in  tVe  mantifacture  of 
gelatine'  size  and  glue*— Sealed  31  st  OctoW-^  mbntba 
iatmroJmenC  '       ■  "      '  '    ^  ' 
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Wfllifi-m 'Pickering,  of  Livpi*poo],  merchant,  for  improve- 
inents  in  engines  fot  obtaining  power, — Sealed  ^nd  No* 
veiiib^— 6  months  for  mrolinent.  ' 

To  Samuel  Morand,  of  Manchester,  merchant,  for  im- 
provements in  miichinery  for  stretching  fabrics. — Sealed  ^d 

I  November— 6  months  for  inrolment* 

... 

To  Theobald  Wahl,  of  G«orge-yard,  Lombardnstreet, 

engineer,  for  impr()\  eitients  m  boilers,  a]>plicaljle  to  loco- 
motive and  other  engines.  —  Sealed  2nd  November — 6 
Hibhths  for  inrolment. 

'  To  Alexander  Angus  CroU,  of  Greenwich,  manufacturing 

cl^cmist^  for  improvements  in  the  manufacture  of  gas,  and 
in  reconverting  the  asits  lued purifying  gas,  and  improve- 
menta  in  the  manufacture  of  amrnoniacal  salts. — Sealed  2d 

November— 6  months  for  Inrolment. 

•I 

To  John  CutteUjOf  Margate,  coal  merchant,  for  improve- 
ibfnts  in  gai4ea  pota.'—'Sealed  ^d  November — 6  months 
for  innJment. 

To  William  Ilannis  Taylor,  of  New  York,  but  now  of  ^ 
Bridge-street»  BlackfnaiSi  Esq.  for  improvements  in  obtain- 
ing power  by  means  of  eIectro*magnetiBm«^-Sealed  Snd 
r  November— *6  months  fat  inrolment. 

To  Frederick  Augustus  Glover^of  Charlton,  near  Dover, 
clerk,  fas  an  improved  instrument  for  the  measurement  of 
angles.^ — Sealed  2nd  November— 6  mon&s  for  inrolment* 

To  Henry  Yenner  Cocks,  of  Birmingham,  iron  founder, 
for  certain  improvements  in  stoves,  and  furnaces. — Sealed 
2skd  November-^  months  for  inrolment. 

To  Henry  Crosley,  of  Hooper-square,  Leman-street,. 
civil  engineer,  for  an  improvement  battery  or  arrangement . 
of  apparatus  for  the  manu^ture  of  sugar.— Seakd  7th 
November— 4  months  for  Involiiient. 
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.To  Janus  Mardodi»fif  Qxpat  GH|iUxi%e-«tK«et9  Hackney* 
nady  mechanical  diaftfnian,  for  certam  improvements  in 
maifne  eteim  eng&iea.— Sealed  tih  Kohremb^-M3  mdntHs 

for  inroiinent.  *   '     *    '         •  •  .  -i     •  > . 

To  Thomas  Yatesy  of  Bolton4i^-mooltty*itta^idkxituifer9%r 
dertain'  Improvements  in  the  construciioh '  of  totnns  'ftlr 

wLaving',  and  also  the  application  of  the  same  in  order  tiS 
produce  certain  descriptions  of  goods  or  fabrics  by  steam 
or  other  power*— Sealed  7th  November—^  months  for  in- 
fonaent. 

To  George  Hanson,  of  TTuddersfield,  pluiiibLr  and  glazier, 
for  certain  improvements  in  the  construe tiun  of  cocks  or 
taps  fbr  drawing  off  Aaids*^Sealed  7th  Novenibei?^ 
months     involment.  ^..r 

■  _  •  .  . 

To  Thomas  AViiiteley  and  John  Wliiteley,  of  Stapple- 
ford,  near  Nottingham,  lace  makers,  for  improvements  in 
warp  mac1iinefy.<*-*Sealed  7th  Kovember^-^  nionths'for 
inrolment*   

To  John  Thomas  Laureate  Liamy  Godard,  of  Christo- 
pher-6treet»  Efatsbtoy-sqiiare^  meifebanty  for  improvements 
in  looms  forweaving,  to  be  worked  By  steam  or  other  power, 

being  a  communication. — Sealed  7th  November — C  mouths 
for  inrolment*       '  .  * 

To  John  Jones,  of  Westfieldrpkde,  Sheffield;  fbr  an  im- 
proved table  kdfe.— iSealed  7tH  Noremter— d'^monlhs  ^ 

inrolment.  -  .  -    :     -      .  i  . ./ 

To  £dmund  Moodji  of  Maiden  Bradley,  Wilts,  yeomani 
'fiiir  improvements  in  machinery  for  preparing  turnips,  car- 
'*ots,  parsnips,  potatoes,  and  all  other  bulbous  roots,  as  food 

i 

for  animals. — Sealed  7th  November — 6  months  for  inrol- 
ment. '   ^    '  ■   «  "         *  "  ''■  " 

To  Thomaa  Edmondsonj  of  Manchesbr.  clerk,  for  cei- 
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tain  iippipTeqifntain^^  Sealed  ^th^pvom" 

ber-^  montliB  for  inrolment 

,  "Tq  ^9sa^  Wij^te,  of  Lambeth,  engineer,  for  improve- 

ipiyn^jw.iiMchiiKpirsr  formouldiiig  day  to  tlielbnii  of .fanck/ii 

aikdjdles,  and  also  for  suxing*  eompotmding,  and  moulding 

other  substances.-— Sealed  12th  November — G  luuiiUis  fgjf 
Inrolment.  '  , 

To  William  Chest&naan,  of  Burford,  Oxford,  engineer, 
for,  impKoveinenta  in  atovea* — Sealed  l^th  Novembetr-^ 
ibontlis  far  inrolment. 

Xo  Mosea  JPoole,  of  JincohiVinni  gentleman,  for  ivo^ 
prorementa  in  making  naila,  bolta,  and  .qMkea,  beii^  n 
coinmnnication,«^Se4M  l£th  November^-6  montiia  for  in- 
rolment. 

■ 

,  To  Moaea  Pool^  of  Lineoln'a4nnj  gentlemasii  for  imr 
pfovementa  in  looma  for  weaving,  being  a  eommunicatioiif 
— Sealed  ISth  November — 6  months  for  inrolment* 

.To  WilHam  Wisemans^  of  Geoi^e-jiu:d»Iiombard>streel^ 
merchantj  for  improvementa  in  the  mann&cture  oC  aLnm^ 
bciog  a  «ommunication»---Sealed  November* 

To  John  Bum  Smith,  of  Salford,  Manchester,  cotton 
•pkmer,  for  eertam  lmprorementa  in  wacbineiy  for  prepar- 
ing roving  ig^innio^  and  twiatbg  eottonji  and  oiher  fihroua 
•nlMtuieea.*---Sealed  16&  Novembef  6  mondia  fov  inxolK 

ment. 

To  Milea  Beny*  of  the  Office,  for  Pittent9|  Chancery-kne, 
patent  agent,  foraninTenlion  or  discoveiy  hj  iHiicb  certain 

textile  or  fibrous  plants  are  rendered  applicable  to  making 
paper,  and  spinning  into  yarns,  and  weaving  into  cloth 
in  place  of  flax,  hemp,  cotton,  and  other  fibrous  materiala 
ccfAulbonly  used  for  auch'purpoBea,  being  a  communication.*-^ 
Sealed  19tih  November^S  montha  for  inrolment. 
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^Ta  Wttam  WaaM  tems^  «i^€ia^€^  BMi,  teh^l- 

ling  boats  and  other  vessels  on  water.-^^Sealed  19th  NoreiK* 
bcr — 6  moufcks  fur  eittvliM^^iU*     ,  ^7  :     (  J         .  •  .j 

. . .  To  fchi  Pwwmiy  of  thefitig  T!Mnt^  FaMiiPiij  vkl«dl«rj 
Ibr  MupwpfwuiMtt  in  pfwiwrtiuf  »i  -  wiog  iiBoIbf  cliim^ 

iie3^. — ^^Sealed  21st  November — 6  Mblltht' for  inruliricnt. 

To  Bobert  Hawthorn  and  "WUliain  HiiwtHohi;  of  WdW- 
c»dMpoii<riyie,eilrilengtneeiiy  for  C8l>tlfin  linpttM^ififtts 

iii  locomotive  and  otiier  steam  engines,  ill  respect  of  th^ 
boilers  aiid  the  conveying  of  steam  there&om  to  the  cylin- 

•  /To  John  IknrfA,  of-MMiHewiieh,  Clielti&r^  gentieman,  fb# 

certain  improvements  in  the  mode  of  coastructinj^,  npply- 
ing,  and  using  railway  switches  for  connecting  different 

and  waggons  from  the  on#  to  the  other  of  such  railwaysi 
and  for  certain  apparatus  connected  ,tlj^^'yvv|th,~S(^led 
gist  Npyembfr-T^^nion  W^Jjae^.^  .  t :  >r ... 
_  To  Pien»  Auguste  Diioot^,  of  'Saint  MartliiVlane,  fov 
certain  iiiipr(j\  cinciitb  in  printing  china,  porcelain,  !earthen«> 
^are, .and  othef  Uke.wares,  and  for  printing  on  .paper^ 
calicoes,.»ate^  Ti^olWnj.pilHC^^  gfj^ei;  f^Jacii^ 

and  %  .iui  im^red  niaten^  tQ\)j«  in  jpn^dn^rr 
Sealed  Slst  t^ovemher---6  mondis  for  inrolment. 

To  William  I>aubney  Holmes,  of  Xrfunbetli-squarey  Sui* 
leji  civil  engineer,  for  certain  improvements  in  the  con^ 
struction  of  iron  sliips,  boats,  and  other  vessels,  and  also 
in  means  for  preventing  the  same  from  foundering ;  also  in 
the  application  of  the  same  improvcmenLs,  or  parts  tliereof, 
to  other  vessels. — Sealed  ^rd  November — 6  months  for 
inrolment. 
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To  JoVn  Hiuift  '«l<0ie«iiwu^«  CBUgiiifior*  Ibc  mrlai^nAred 
fll^tliod     propelling  m^i^kfma^  .veiattb -^Settled  IBM 

Noyember— 6  moutlw  fqr  inrolment. 

To  Riehaid  Hornsbj,  of  Spitdegate,  Lincoln,  a^culta'- 

landi  aiidl4Kywiii9  gtwa^wid  dMmt  deteriptiom^ 

eitlwr  with  or  without  bone  or  other  mauure.— Sealed  i^th 

'-/rToi  Mill  <Sattmi»  -of  Joh»4ti!9el;»  LauibeAy  nmdikiiB^ 

for  improv^ente  in  obtaining  power* — ^Sealed  25tli  No* 
Vtfinhern-^G  months  ibr  iiirohnent.  *   i  - »   ■  - 

T^htks&t  Cm^i  N«^tvbftt!ile  p«periiia)«  Bdntbnrgli, 
fot  an  imiHriKoniont  or  improveMeiits  ^m.tiM  niadjtnery'for 

manufacturing  p&per. — Scaled  2^tk  NQveiuber — G  months 

plumber,  for  improveniettts  in  pumps.-^Staled  2ath  No- 
vember— 6  months  for  inrolment.  ■'  ;  •■  ^  ^  ^^- 
''  ^6  Jiuiied'l^  for  im- 
provements in  apparatus  br  instruments  fi>r  llie'  cutting  of 

cotton  or  the  wicks  of  lamps,  being  a  communication. — • 
Heakd  25tli  November — 6  months  for  inrolment.  ' 

'  To'Gebi^  Ren^,  of  StolbndHitreei,  Black^iars;  avd 

engineer,  for  certmn  improved  mctliods  of  propelling  ves- 
sels.—Sealed  26tb  November — 6  months  for  inrolment. 

♦  I  •  / 

-III-*.        .  »•  y^.t.'.  .ill  ! 

1.'    J     ,    ■  irf     '    *    li        ;      •      <•;'..',    f'     .    f         »1     •*  ...«.' 
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C£LCSTIAL  PUENOMfiNA,  roa  Dsccubsr,  im 


X>.    H.  M. 


1€tai.<0t» 


CkMk  iftar  die 

^      ])  rises  2h.  5ln. 
M     >  passes  mer.  8lu  V^mu 

^  sett  Ih.  Sink 
U  li  9  in  c<M|$.  with  c]ie>tf  of^Ms. 

5.  57. 

S    14  38  Ceres  in  corij.  with  the  sun 
IS  19  Kiii€onj.withae]>ciiCordcc 

5.  85.  N. 
3   6       })  io  Apogee 

4M  9ineoi^«idiTirti.iiCorte. 
3.  39.  N. 
as  Her  .  □  0 
8  Clock  afur  the  sun,  9iu.  18s. 

)riM7h.4tm.  M. 
—      ])pn'5«!r'?  nier.  llh.  l$aL  M. 

•  ])8eU  2h.  IJm.  A. 
^in  cooj.  with  the  0 

M  ^  in  coi\j.with  the  >  diC  of  dec 

6.  28.  N. 
1  Ecliptic  colli,  or  0  wm  moon 

19  ^inconi.  with  the  >dUCflf  doe. 

3.  19.  N. 
12  $  in  conj.  with  the  }>  diiT.  of  dec 

2.  40.  N, 
48  ^  stationary 

Ckck  after  the  sun,  7m.  7a. 

•  Dtitet  llh.SAii.  M. 
*'    T)  passes  mer.  3h.  33iii.  A. 

•  psets  7h.  5Iin.  A. 

47  2  in  th€  ascending  node 
I'^Her:  in  conj.  with  the  >  di£  of 

dec.  1. 8.  8. 

48  I^in  □  or  first  quarter. 
<^  ook  after  Ao  Mm,  4ai.  Mo^ 

D  rises  Oh.  34m.  A . 
]>  passes  mer.  7h.  26fD.  A. 
^teti  1. 12.  M. 
^  f^catest  Hel.  Lat.  S 
17  2  ^rreatest  clong.  46. 60.  W. 
16  ^Vvr'ivVion 

Jin  Perl  el  ion 
41  9  in  Inf.  conj.witb  the  0 
^  in  Perifi^. 

MeroufyR.  A.  ITh.  43m.  doe. 

21.  n.  s. 

.    Venus  A.  A.  I4h.  94ia.  dec  12. 
6.S. 

•  Mars  R.  A.  SOb.  tm-  ^e.  31. 
40.  S. 


S 
IS 

6  8 

7  7 

1  15 

ti 

10  ■ 


IS  1 
19 

13  9 
15 


16 

5 
15 

17  6 

18  11 
17 

19 


D.    U.  M. 

Vesta  R.  A.  14h.  Siii.dee.8.  S1.8. 

—  Juno  H.  A.  Ih.  21  m.  dee.  7.  lO.S. 
Palias  R.  A.  16b.  &Sul  dec  8 

28.  N. 

Cere^  ILA.  MlLdikdocSI. 

51.  S. 

—  J upiter  R.  A.  1 4h.  3am.  dec  11 

6.S. 

Saturam.A.lfh.88MLdM.tl. 

8.  S. 

Oooi^.  B.  A.JIh.8te.dec7. 

27.  S. 

—  Mercury  pauses  mer.  23h.  48ia. 

—  Venus  passes  mer.  20h.  45m. 

—  Mars  pasaee  nwr.  2h.  1 3m. 
— >     Jupiter  passes  mer.  20h.  43ni. 

—  Saturn  passes  mer.  23h.  Om. 

4  48  ^incoc^  withltii^ordscl. 
58.  N. 

90  Clock  after  the  suo,  2aB.  19s, 

—  DriMs  8h.  SOm.  A. 

D  passes  mer.  Mom 
])sets  8h.  31  in,  M. 
45  Ecliptic  oppo.  or  Q  full  moon 
81  98  89  ©  oolen  CoprlwimiM,  winter 

commences 
24  20  ttiQc<MM.withCefes^dt£ofdec. 
2. 14.  N. 

88  Clock  before  the  sun,  Ov>  lll> 

—  ]>  rises  lOh.  14m.  A. 

—  ])  passes  mer.  4h.  I  Int.  M. 

—  ]>  sets  lih.  Om.  M. 
26  17  2G  l£'s  first  satt.  will  im, 
26  23  41  5  greatest  hel.  lat.  N. 

87  Voato  gtooteot  hdL  hit.  N; 

1         ^  in  conj.with  ndhMidtCofdM 

23.  21.  S.  ^ 
4  48  ])in  □  or  kstqii«c(er 
SO  Clock  before  the  son,  2m.  89i> 

D  rises  3h.  4m.  M. 

—  })  passes  iner.  7h.  39m.  M. 

—  J  sets  oh.  4m.  A. 

12  8  K  in  oonj.  withthe  jMMffofdec 
6.  0.  N. 
0  Din  Apoffoo. 
6  0  in  Perigee. 
47  $  in  conj.with  the  2»dlfl:  of  dec. 
8.  11.  N 


20 

22 
81  9 


J.  LKWTUWALX£,  Kothr/hiibe. 
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»  •    "No.  XCV,  ■'  * 

■  • 


'*  .ll.'.  •  •   •  *  I    .  » >  •     ■.  ^ 


•  ■ 


the  count  tf  Potatine  qf  Lanctuter,  but  now  of  Elland, 

near  Halifax,  hi  the  county  of  York,  civil  engineer ^ 
Jor  hU  invention  of  certain  improvements  im  machinery 
.  or  app(urtitv9/ar  Ideaelmg  or  deaming  HnetUp  wtioni, 

or  oiherfaMes,  goodt^  OT  'Mer  Jfbrtm  stMamt^*'^ 

[Sealed  April  20th,  1S370 

These  iinprovements  in  macliinorv  or  apparatus  for  bleach- - 
ing  ur  cleansing  iin^ns,  coUonsj  or  other  iibrous  substances, 
are  imprommiti  upon  the  Inyentlofi,  Ibr  whidi  a  patent, 
was  granted  hj  Hia  late  Majesty  King  Geotge  the  Fourthf 
to  me,  the  said  Lemuel  Wellman  Wright,  my  executors, 
administrators,  and  assigns,  dated  at  Westminster,  the 
twentieth  day  of  April,  in  the  axth  year  of  his  reign,  and 
in  the  year  of  our  Lord,  one  thousand  eight  hundred  and 
tweifty'llTe* 

VOL.  XT.  i 
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•  Noivr  Hicfte  my  - piMnt  jiiifMV««Hnto.mifliii»  totly;  fn 

wyeh  the  g«ods  or  iibrmis  itifttefialsfAbMideii  to  be^kached 
are  packed  in  close  contact;  secondly,  in  the  manner- of^ 
pMing  the  alkaline  Solutions  through  tbe  compact  imW'; 
of  'ipoods  or'fi^ttt  matenUfl^  l^^tiie  ogeioy  «fi.ctaati. 
atf  a  higli  pi^eMliM;  firftitk  lifti  tlje  'efleefc.«f  opttaug  lluif' 
fibres  of  the  material  under  ofteration ;  thirdly,  in  tlie 
mode  of  rinsing  or  wa&liing  out  tlie  alkali,  or  other  chemical 
matters  nsed  in  the  process  of  bleaohiag.bymeaaBJofhii^ 
piresture  «t»«Aif  l«f««hly»  in  Ibe  Mimer  ti  Sanm^.  Ai» : 
Kflution«tf  ehMd»cf  ]kMatitifla]ipburica«U'^m>ugh  the 
goods  in  the  blcacliing  vessel  by  hydraulic  and  pneumatie 
pressure ;  and  iiiilily,  in  the  mode  of  cleansing  ur  irinsing^  r 
the  chemical  matters  kom.  thci  g<iods  after  the  Ueaching 
operation  has  beeii  eompleted.-  - .  ^  ..r 

nate*XII.,  fig.  1,  repMtonts^heecimpbte  appaiistos.^' 
seen  in  front  ele^'ation,  with  the  pipes  employed  tor  oon-t 
ducting  th(;  iluids  into  and  out  of  the  several  vessels.  The 
entire  length  of  the  pipes  b  noet  r^resBated  ia  '^rder  ta. 
Imng^  the  important  pasts  of  the  apparAtus^dcimmebtly 
into'  one  Aratring,  but'tW  fongth  of  fSkvt  pipe  oiiifted  *la^ 
about  twenty  feet;  fig.  2,  is  a  side  or  end  elevation  of  the 
same,  in  which  the  positions  and  tomis  of  scMne  o£  the' 
pipes  are  more  evidentiy  seen  tiian  in  the  ianatst  figilM(;r 
fig^.  d,  ' is -a  plan  or  horizontal  sapsmcoitatknt  a£.'ikei«vner  . 
apparatus  as*  it  thrald  appear  if  seen  ftoin  above  $  and  flgv 
4,  is  a  sectional  elevation  of  the  coiupiuLc  api>aralus  taken 
through  the  vessel  in  which  the  packed  goods  axe  to  uaderr- 
go  the  l^achi^g  and  cleensijag  pmesst  throqgls  4lM..Tatedi 
intended  to  contain  the  '«lkaluie  iohitionr  and  tittougk 
wttne  of  the  pipes  or  tubes  cenmvnkating  withrrlln^ 
several  vessels.    The  same  letters  of  reference  point  out 
Uie  same  parts  of  the  apparatus  in  the  sevesal  i^urea.*  *i- . ; 
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The  kier  or  UeM^M^f  ynmel  a,  0,0^13  of  ax^^ngiikir 
fom  nuidt  of  tmt^  iron,  «ad  tepering  downwards  at  the  «ides 

and  ends  near  the  bottom,  as  represented  hi  tlie  drawing. 
This  vessel  I  propose  to  line  with  slabs  of  slate,  or  any 
tbmfi^  othpT  material,  that  mail,  not  be  sub^t  to  ba 
Mtad  upon  hy  the  cbemkal  mattexa  which  have  .to  pass 
fhmig^  liw  Tanely  Vat  I  think  alata  the  beat  A  fid  or 
covur  of  the  same  niatcriLals  is  niade  to  fit,  being  air  and 
Steam  tight^  and  is  held  down  bj  swivel  bolts  and  ac^w 
capa  orimlfe  A  false  or  douUe  bottom  b,  of  slate  or  otWr 
iodi  QwlMuly  with  nbe  on  ito  tindar  side*  fits  into  the  lower. 
p«ft  of  the'veassl  and  ia  pedbrated  with  smaU  holss,  for 
the  purpose  of  alluwing  the  liquors  to  ilow  through  into 
the  pipe  c,  below. 

TkiB  goods  (saj  saw  Iban  or  linen)  being  packed  in  tl^a 
TMsel  a,  as  at  i/,  to  the  height  olthe  kvellod  or  taperuig 
part  and*  resting  upon  the  fake  bottom,  are  to  be  pressed 
do^vn  by  a  p  rating- «?,  made  of  large  slabs  of  slate  or  other 
suitable  material^  which  graliug  uiay  be  weighted  by  blocka 
of  stone  if  neoeesarj.  A  ytmpl/f  eontaine  the  alkaline  lajt 
wlilebdwnid  be  ef  about  the  ttrength  of  thir^  pounds  of 
soda  ash  to  six  hundred  gallons  of  water,  according  to  the 
nature  of  the  goods  under  operation,  which  must  in  some  mea- 
sure be  determined  by  the  judgment  of  the  operator.  The 
alknMne  kj  ia  ftdmit.ttd  into  the  kter  aj  Uusough  the  pi|M( 
g,  and  when  tlie  Idar  ia  needy  fhll,  (lihat  is  up  to  the 
height  of  the  pipe  g,)  the  stop-cock 7<,  ia  then  to  be  closed. 

Steam  at  a  high  pressure  (say  from  thirty  to  one  hun- 
dred podmds  upon  the  square  inah,  accordiiiit  ^  nature 
0t  tho  jnnteiials  to  bo  aeted  upon)  ia  now  to  be  admilted 
into  ihm  kier  «,  by  a  pipe  »,  leading  from  a  steam  boiler, 
situate  ill  an)  convenient  place  nearly  contiguous.  The 
steam  tiius  introduced  being  allowed  to  continue  acting 
Upon  the  alkahno  Uqwor  in-the  eloso  fesael  a»  ibr  a  aoosi- 

a9 
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damble  time*  it  will  oaiiie  Ilia  Hqtior  to  boil,  attd  iite 
ebunidon  ihus  produeed  under  the  great  preasttwof  the* 

steam,  will  force  the  alkaline  liquor  through  the'stilMtaiH^ 
of  the  compact  goods,  and  in  so  doin^  open  or  separate  the 
llbres  of  the  materia),  and  aolteA  the  gammy  and  ccdouxiiig 
matten. 

Wlhei^  the  liquor  hae  eotn|iletel y  penetrated  fiiMiiigfa  M 

entire  mass  of  the  material  intended  to  be  bleached,  the 
atop^cock^',  ill  the  pipe  c,  is  to  be  opened,  which  will  allow 
^e  wh<de  of  the  liquor  in  the  vessel  or  Ider  a,  by  the  force 
of  the  itean,  to  be  dnren  throogfa  the  gooda  or  natetiaila 
imder  operation,  and  to  rise  and  return  back  again  thsougllr 
ihe  pipe  r,  e,     into  the  vca^t  1  J\ 

This  operation  must  be  repeated  according  to  the  nature 
of  the  artides  operated  upon,  that  ia  to  say,  the  alkaline 
liquor  ftom  the  vesael  must  be  paaaed  thiou^  thepipe^ 
gt  Into  the  kier  a,  and  then  by  letting  on  ^e  i^teank  tm 
before,  the  alkaline  lii^uor  must  as  above  lu'  lorcecl  through 
the  material  again  and  again  until  the  gummy  or  colourii^ 
matter  ia  sufficiently  removed* 

The  alkaline  liquor  muat  now  be  diaeharged  ftom  tiia 
▼easel  a,  which  is  done  by  ckaing  the  eock  j,  and  opening 
the  cock  in  the  descending  pipe  A,  vvhtu  hy  the  pressure  of 
the  steam,  the  liquor  wiU.be  forced  through  the  goods  and 
through  the  (dpe  i,  into  a  atme  ciatem  below* 
'  In  order  to  remove  the  remaining  alkali  from  t3ie  gooda^. 
the  vessel/,  must  be  fflled  vHlli  dean  water,  and  this  water 
be  pasocd  throuofh  the  goods  several  times  in  the  same  way, 
and  by  the  same  means  as  the  operations  of  the  alkaline 
solution  were  peifonnedt  occasionally  vrithdrawing  the  Ibnl 
water^  and  supplying  dean  water  aa  may  be  required  fiw 
rinsing  the  alkali  out  of  the  goods. 

The  goods  in  the  vessel  a,  should  now  be  cooled  down  to 
about  100^  ifahrenheit,  by  passing  cold  water  through 
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Wright's,  /or  If^jpl^StjM  ffkadking  Linens,  ^c,  ^QSi 

ttuiiu  u^erely  by  hydraulic  pressure,  unassis^  by  tlie  forcp 
stc^liiV.wlucli  is  donebjr.  the  altitude  of  the  i^ter  flowuig 
l)cpiii.the  vewel/*  (fikont  ihkty  feet)  or  by  ]the  pirate  Qf 
air  &roed  into  the  yeuel  by  an  air  pump^  the  stop-cocks 
ill  die  several  couiicctiiiLir  }>ipes  being"  closed. 

Having  thus  reduced  tiie  temperature  of  the  goods  9r 
^J^iis  iiMdiials* n.aolutbiL.of  chkride  of  liqae  or  bleaefainig 
l9#|¥d9JCt  with  the  ordinaij  proportions  of  water,  is  now  to 
be  passed  through  them  from  the  stone  cistern  /,  by  the  pipe 
«i,  and  cock  fi,  and  tliis  pipe  m,  c  jiuimuilc  atiag  with  the 
inductipn  pipe  of  the  vessel  a,  liquor  is  made  to  peroo* 
Mie  tlm^ngh,  the  goods  by  hydraulic  or  pneumatic  pressure^ 
and  flow  away  by  die  eduction  pipe  e,  and  through  the 
opck  Of  and  branch  pipe  into  a  cistern  q,  below.  Vnm 
this  cistern  the  chloride  Hquor  is  to  be  raised  by  a  puni])  r, 
J^i^ugfi  thie.pipe  s,  again  ia^  the  vessel  /»  and  the  opcnir- 
jjjoA  upon  the.  matezials  may  be  repeated  acoording  to  the 
j«<|gm0nt  of  die  operatoti  depending  on  the  strength  of  the 
jdkali  and  the  nature  of  the  goods  under  process ; — generally 
from  four  to  five  hours  -would  sulHce  for  liiaiiufactured 
.goods,  and  from  two  to  three  for  the  raw  material  of  hemp 
«ar  flaj;*  with  a  sohition  of  the  ordinary  stirengthr— and 
living  passed  the  bleaching  liquor  through  the  goods  as 
.many  times  aa  may  be  required,  it  is  left  in  the  cistern 
.below. 

, .  In  order  to,  wash  the  chloride  &om  the  goods  or  fibrous 
materials,  dean  water  firom  the  vessel  /,  must  be  forced 
through  by  steam  pressure,  as  before  described,  taking 

care  to  close  all  the  cocks,  except  those  which  pass  the 
water  from  the  vessel  J\  through  the  kier. 

The  operation  called  souring  is  performed  by  conducting 
a  weak  sohitum  of  sulphmdc  acid  and  water  (such  as  is 
coBunenly  used  by  bleachers)  through  the  goods  or  fibrous 
maLeriuis  in  the  kicr  a,  fioiu  the  vessel  t,  by  the  pipes  ?fj 
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in  the  same  maimer  as  the  chloride  liquor  was  conducted ; 
And  after  this  ■otir  liquor  kM  paased  lbioii|^  llie  gttodi  in 
liie  kter,  it  fill  diaeiiargvd  by  the  j^pe    ^to  Ac^ditteii 
tod  file  open^oft  repeated  if  x^cfoh^. 

In  wder  to  remove  all  the  acid  from  the  fibies  of  the 
^  goods,  rinsing  water  must  be  forced  by  high  pressure  steam 
tlnrough  the  kier  a,  in  the  manner  before  described*  and 
when  the  zinung  has  been  emnpletedy  Ugh  pressure  Meam 
alone  allowed  to  pass  through  the  goods  or  fllttous 
materials,  which  will  remove  the  moisture  and  leave  the 
goods  nearly  dry.  Or  the  chloride"  and  "  souring"  ope- 
rations or  processes*  may  be  performed  in  another  Ider 
or  vessel  of  the  same  nxe  and  shape,  which  may  be  made  of 
stone,  the  goods  being  removed  from  the  kier  a,  for  this 
purpose,  and  then  returned  for  the  rinsing,  and  alkali,  and 
other  operations ;  and  in  this  case  the  kier  a,  need  not  be 
Bned  with  stone ;— this  will  also  fiicilitate  li»  operatiooa 
or  working. 

Now  whereas  it  is  obvious  that  this  my  iiivciitiuii  of  im- 
provements  may  be  carried  into  effect  with  great  variety,  in 
the  detail  of  parts  according  to  circumstances*  I  do  not 
claim  any  of  the  separate  parts  of  the  madiinei^^  or  l^pa- 
ratus  abore-mentioned,  or  their  mode  of  working  when 
scp;iiate,  but  I  do  claivu  aii  nij  invention  of  certain  liuprove- 
ments,  the  combination  thereof,  for  the  purposes  herein- 
before set  forth  as  above  described  and  explained.*-^/iH 
roOed  in  the  RoOt  Ckapel  qffiee,  Odober,  1887.} 

■ '  • 

SjeciiiestifM  ifaawnl^  HeMw.  Newtvo  and  Bfny. 


r 


/ 

■"'  •  •    *    '     \, .      •  •  •  J: 

•     '  /* 

■A         t  ,  ^  t       f  •  f  e     *  *  r 
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fZbiUoHftM.Piiosafta,^  4^  Birmingham,  in  ike  comtg 
^  ^Warm^^r^tiinl  ^ngineeff  far  Ms  in^miion  of  certain 
improvements  in  apparatus  for  generating  steam,  coti- 
s'c!?  SHMtng  sjHokcy  and  heating  apar^nents, — [.Sealed  ll)th 

..Takni  IsyiroTeiiieiits  ia  appmtui  for  geneiatijig  stsam 

•  j^finmt  i&.  jhe  eiQploymeiit  of  vertical  tubes  attached  to  the 
f  ibottoin  of  ordinary  boilers.  Fig,  1,  Plate  XIII.,  shew  s  a  plaii 

view  of  a  ])air  of  marine  engine  boilers,  one  of  such  boilers 
Imviug.Ky^  tubes  attached^  the  other  boiler  being  of  the 
oi^nary  comtmtpm  for  tteam  ves^ls* , 

Vig.  Sit  represents  three  tabes  attached  to  the  bottom  of 
a  boiler ;  these  tubes  it  will  be  seen  rise  above  v\\c  bottom 
of  the  boiler,  two  of  the  tubes  being  shewn  in  elevation, 
and  one  tube  in  sectional  dievatiqn.  The  height  -of  the 
water  or  waters-line  of  the  boiler  is  shewn  by  a  dotted  Une 
ni  fig,  '  . 

It  will  be  seen  by  exaruliung  the  sectional  elevation,  fig.  * 

•  2,  ^at  the  tube  whiich  has  its  external  surface  exposed  to  . 
the  heat  of  the  fire,  eontttna  within  it  another  tube  of 

,^  ^ii.t  half  j|ihe  area ;  these  tubes  are  botli  circular  in  their 
cross  sections,  but  the  internal  tube  is  curved  at  its  upper 
.  end^  and  both  itji  upper  and  lower  ends  are  open ;  the 
, ,  eactemal  tube  has  one  opening  on  its  side  for  the  curved 
end  of  -the  inte.mal  tube  to  pass  through^  this  curved- tube 
t  then  becomea  the  channel  for  the  water  to  pass  from  the 

bottom  of  the  boiler,  in  Ibe  cUreetion  Indioated  by  the 
arrow,  to  the  boitoTn  of  the  external  tube ;  the  water  then 
ascends  in  the  annular  space  ibrmed  between  the  two  tubes, 
and  water  and  steani  issue  firom  the  top  of  the  tube ;  any 
impurities  mechaniflally  suspended  in  the  water  ^ise  tluaiigb 
the  tube,  and  falling  over  the  side  into  the  leiervoir*  sittt- 
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ated  above  the  bottom  of  the  boQer,  rematn  tiwre  until 

they  an-  removed  by  the  operation  of  blowing  out.  Par- 
ticles of  matter  are  thus  prevented  from  accumulating  oa 
the  bottom  of  the  boiler,  end  incrmtatiaB  of  the  boiler 
m  pnvcatod:  Ae  cnent  el  mter  and  eteaai  up  the 
external  pipe,  is  sufficiently  powerful  to  ^ject  any  impn- 
lities  mechanically  suspended  in  the  water. 

jMaiiy  persons  have  proposed  to  attach  tubes  to  boik^rs^ 
and  Count  Bumibrd  oonstmcted  a  boikr  on  this  prindple^ 
as  naj  be  seen  in  Tiedgeld's  vork  on  the  steam  en^lBflb 
first  edition,  page  IS5.  Peridns  also  proposed  the  use  of 
tubes,  and  his  method  is  shewn  at  fig.  3. 

The  tube  ia  shewn  attached  to  the  bottom  of  the  boiler, 
'  and  hss  its  lower  end  closed,  the  upper  otifiee  being  open; 
anodier  is  placed  within  it,  and  the  intemsl  tube  Is  <qpen  at 
both  ends.  The  fire  operates  upon  the  external  surface  of 
the  extern  il  tube,  and  gives  motion  to  the  water,  as  in- 
dicated by  the  direction  of  the  arrows,  but  when  such  tube 
is  exposed  to  an  intense  fire,  the  water  and  steam  issue 
*  with  such  Ibroe  from  the  orifice  of  the  tube  at  a,  as  to 
prevent  the  water  getting  access  to  the  internal  tube  ;  the 
water  being  driven  out  or  converted  into  steam,  the  tube 
by  the  action  of  the  fire  bee<»uefl  heated  red  hot,  and 
of  course  destroyed* 

I  secure  my  tpbes  firom  destruction  by  insuring  a  supply 
of  water  to  their  interiors  in  the  manner  shewn  by  fig.  2, 
where  the  water  is  shewn  entering  the  internal  tube  at  the 
letter  a,  »  hole  being  formed  in  the  side  of  the  external 
tube  to  receive  the  end  of  the  internal  tube,  the  water 
passes  down  the  internal  tube  and  out  at  its  lower  end 
which  is  open  for  the  purpose ;  the  water  then  returns  up 
the  cuncentric  space  between  the  external  and  intenial 
tubes,  and  the  water  becomes  partially  converted  into 
aleam,  the  water  and  steam  issuing  firom  the  mouth  of  the 
external  tube  at  b« 
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I  lay  no  claim  to  the  application  of  tubes,  merely  in  the 
ccmstruction  of  boilers  for  generating  steam,  but  I  claim 
the  peeuliar  method  of  constructing  such  tubes  as  shewn  iH 
saedonal  elevation  at  fig*  the  object  attained  being 
t^  ptcscmtkm  of  the  tube  so  long  as  the  orifice  A,  of  the 
internal  tube  is  under  water,  for  however  rapidly  water 
and  steam  may  issue  irom  the  tube  at  b,  a  corresponding 
veloeity  is  eoimnimicated  to  the  water  in  a  downward 
dirsetibn  through  the  inteniid  tube,  the  water  snpj^ying 
the  iiitemal  tube  entering  by  the  orifice  A,  situated  as 
near  the  bottom  of  the  boiler  as  may  be  found  convenient. 

My  improvements  for  consuming  smoke  are  shewn  at 
figures  ;4>9  6,  7«  &  8 ;  4  being  a  plan  <tf  a  boiler  for  gfene- 
lating  stesnii  a  Seetional  plan,  6  a  front  eleratien,,  7 
a  longitudinal  section,  and  8  a  back  elevation ;  a,  a,  a, 
shewing  the  flues  or  openings  tluough  which  the  products 
of  combustion  pass  on  their  way  to  the  chimney.  It  will 
b^percttved  that  instead  of  the  ordinary  bridge  Shewn  by 
dotted  lines,  fig.  7,  I  place  the  brid^  at  a  distance  firtoi 
the  end  of  the  fire-bars  and  close  against  the  bottom  of  the 
boiler;  the  gases  formed  by  the  combustion  of  the  fuel  are 
prevented  passing  along  the  bottom  of  the  boiler  by  the 
bridge  they  of  oourse  descend  under  the  bridge  as 
shewn  by  the  arrows  and  through  the  fines  or  openings  ' a/ 
on  their  way  to  the  chimney ;  tlie  space  between  the  end 
of  the  fire-bars  and  the  bridge  b,  is  formed  of  fire  bncits, 
focnung  en  inclined  ^ane»  upon  which  the  red  hot  coal 
is  pushed  either  purposely  or  Accidently-by  the  ptocesd  of 
stoking ;  the  brieks  become  heated,  and  cause  the  oomhini^ 
tiou  of  these  combustible  gases,  which  pass  over  and 
become  heated  by  Uie  hot  bricks;  and  this  arraugemeut 
finr  consuming  smoke  is  what  I  claim  as  my  inventioa; 
»  My  inveiitiim»  so  fiv  as  relates  to  imptofements  in 
apparatus  for  heating  apartment?,  timsists  in  a  peeuUarly 
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constructed  stove,  wliich  I  denouiinatc  for  tltc  buLc  ui  dis- 
tiacdon,  the  Chunk  Patent  Stove.  Mj  6aid  stave  is 
famtA  «f  tkm  eMtntial  putiy  iuomI «  bw  car  •tea^  a 
portabfe  foivace  orfire-pot,  and  an  enrdope  or  oasa* 

The  base  of  my  stove  is  a  circular  plate  of  cast  iron 
iitauding  oti  tliree  feet,  with  three  concentric  rings  on  its 
Vffw  andbce,  havnig  an  apcitiife  in  ita  omtxe  and  a  valve 
4i4jw^  to  Bue^  qpertiure  to  v^foliilo  the  adinkiioo  o£ 
flKtiVBil  or  atmofpharie  air,  and  a  tube  er  five  ibr  the 
escape  of  the  erases  of  combustioii  iu  the  manner  hereinafter  ^ 
described.  The  portable  itoiace  consists  of  a  conical  bucket 
«f  dbeet  iron  (with  or  withoat  a  lid  or  cover)  haviag  an  . 
wm  grate  iaaida  supported  at  about  one-oixdi  part  of  Its 
depth,  by  Ikree  atoda  or  braekets  projecting  about  half  an 
inch  on  the  inside,  which  prevent  the  grate  from  being 
dufJaced  by  the  weight  of  the  fuel,  and  form  underneath 
m  aah  pit  ok  leeaytagle  for  the  aahea  or  duat  eauaed  by  t)ie 
conlmatkiii  of  the  Imk  empl^ped.  Li  the  eentre  of  &e 
ash  pit  is  placed  a  furmd  or  chimney  covered  at  the  top 
to  prevent  the  abhta  falling  thruugii,  and  perforated  on 
all  ita  sides  to  admit  the  external  air  in  contaet  with 

.  thefiial*   firoBi  the  eeutre  of  the  Ud  a  abort  tube  prcjocts, 
•(befing  a  eontinuation  of  the  ftumd  or  ehimiiey)  coweied 
with  a  valve  which  closes  by  its  own  weight,  and  a  lever 
which  opens  the  valve  by  pressure  against  the  envelope  ' 
when  the  stove  ia  in  use.    The  envelope  or  cover  la  a 

.  cylinder  of  aheet  ixoa  ekwely  eorered  at  the  top,  and 
adjuated  at  the  bottom  to  the  space  between  the  two  other 
rings  on  the  upper  surface  of  the  base  of  the  stove.  J'lie 
figures  respectively  maiked  ar,  x,  w,  t?,  «,  t,  s,  and  r,  * 
re^sr  to  the  several  parta  of  atove  hereinbefore  and 
hereinafter  deaoribed. 
When  it  ia  deaned  to  uae  my  aaidatove>  it  ia  lequkite 
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ikat  th)e  tttbe  or  flue  for  tke  escape  of  the  gases  of  com- 
bwdotif  ribould  be  kt  mto  a  cUmiey  ooanaon  air  flue« 
er  eoBneeted  .  with  the  atmo^ere  in  mj  other  miitable 

manner  to  cause  a  draught  of  air  through  my  stove  ;  a  suf- 
^cieiit  quantity  of  sand  is  then  strewed  between  the  rings 
tia  th«  upper  mnUm  of  the  bate  of  the  stovte  to  praYent 
the  escape  of  amdce  or  vapo«r*  Fixel  is  then  put  into  the 
fartiaee,*aiid  the  fnmaee  pkeed  over  the  aperture  in  iJie 
base,  and  the  envelope  is  Uien  to  be  placed  over  the 
furnace. 

It  will  be  obvioua  from  this  atatementy  that  whan  my 
aaid  stove  is  ao  in  use,  the  external  nac  fbir  maintaiiiiiig 

combustion  is  admitted  thron^h  the  aperture  a,  in  the 
base  of  the  stove  and  up  the  funnel  at  the  bottom  of 
the  furnace  into  the  ash  pit,  formed  between  the  grate 
which  supports  liho  fuel  and  the  bottom  o€  the  fire  hnolcet, 
and  tiieaee  llurough  the  fuel»  and  hj  whkh  the  gases 
e\  o]\  ed  during"  the  combtistion  are  carried  upwards  through 
the  funnel  in  the  lid  of  the  fire  bucket,  and  thence  down- 
wards beiween  the  outside  of  the  fumaee  and  the  inside  of 
die  anfdopo  into  the  floe  communicating  with  the 
eartemal  sir  $  or  i»  ease  of  there  being  no  flue,  Hie  gases 
may  be  exliaustcd  by  mechanical  means  and  deliveied  into 
'Hie  atmosphere  at  any  suitable  place. 

My  said  stem  is  «liewn  as  in  use  by  the  sectional  elcfa- 
tion  at  figure  a,  and  it  wiU  be  pereei^d  that  ^e  Take  in 
die  lid  of  the  ftamaee  is  kept  open  (as  itmust  be,  to  allow 
combustion  goincf  on)  by  the  lever  pressing  against  the 
inside  of  the  envelope.  The  ring  in  the  centre  of  the  base 
of  the  stove  is  fox  the  purpose  of  proven tii^  die  sand  fidling 
through  the  aperture  a;  the  next  ring  b,  is  to  reeehre  Ihe 
fire  bucket,  and  ihe  outer  ring  c,  to  receive  the  rfan  of  the 
envelope.  The  bottom  rim  of  the  fire  buck*  t  and  tlic 
bottom  rim  of  the  envelope  sue  placed  in  the  sand  upon 
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the  base  of  tiie  stone,  l>v  whicli  the  passafre  of  air  or  smolce 
ia  that  direction  is  prevented.  A  portion  ot  fuel  should 
be  Jgnitod  ptmoudlj  to  the  fomeoe  betng  pkeed  on  the 
baee  of  the  stove,  after  which  the  fvcmece  mej  be  filled 
with  fuel  in  a  cold  state,  though  the  fuel  may  be  lighted 
when  the  furnace  is  in  its  proper  situation,  by  having  a 
tube  to  convey  the  smoke  and  vapour  into  a  suitable 
tunnel  doxiiig  Jgnitiaii.   The  fuel  I  pceliw  is  ooke. 

When  my  said  store  requires  replenishing,  the  envek^ 
must  be  n moved,  when  the  valve  at  top  of  the  furnace 
will  fall  by  its  own  weight,  and  the  dust  and  vapour  is  pre- 
vented from  escsjung  from  the  bucket.  The  furnace  is 
zerooved  by  its  swinging  handle  to  a  suitable  place  ifx 
emptying  out  the  ashes,  which  may  be  dene  by  inverting 
the  furnace,  wlien  lIic  i;rato,  which  is  loose,  will  fall  out 
with  the  ashes.  The  grate  must  be  replaced  and  the  fur- 
nace will  then  be  ready  for  a  fresh  supply  of  fuel,  and 
to  be  refeomed  to  its  place.  The  £xo  will  bum  8lowly»  and 
it  may  be  extinguinhed  by  elosii^  witih  its  valve  the  aper- 
ture shewn  in  the  sectional  representation  of  the  stove, 
fig.  s. 

.  By  my  method  of  conatructing  atoves»  diewn  in  the 
figures  m\  W|  v»  r»  I  obtain  great  economy  of 
fuel,  great  deanfiness,  and,  owing  to  my  stove  having 

no  doors,  either  tor  the  admission  of  fuel  or  for  the  re- 
moval of  ashes,  I  admit  only  so  much  atmospheric  air  into 
the  luinaoe  as  ia  requisite  to  siq^port  combustion;  sod 
J  prevent  the  ^gieas  of  noxious  vapoun  cr  gases  into  the 
apartment  where  they  are  used.  A  fnnble  compound 
of  metal  may  be  used  in  lieu  of  sand,  within  the  rings 
of  the  base  of  my  stove,  to  prevent  the  escape  of  the  gases 
f£  combustion,  but  I  have  £iund  fine  sand  to  answer  tbe 
puxpoee,  and  it  is  more  economical,  and  w}iat  I  use. 
In  my  said  stoves  I  have  obviated       gre^t  objection 


Digiii^uu  by  doogle 


BgB&aat  cloae  vtom,  of  their  becoming  too  hot  in  oouBe* 
quence  of  their  eonttct  with  the  hnrning  fueL  In  the 
eonftmction  of  my  said  stove  no  part  of  the  envelope  is  in 

contact  with  the  fuel,  but  is  situate  at  such  a  distance  from 
the  furnace  as  to  prevent  its  being  overheatedy  and  cannot, 
thmfere^  contaminate  the  air  of  mj  iqpartment.  When 
£ot  the  pnxpose  of  ornament,  or  durahiHty,  the  envelope  ia. 
made  of  east  Iron,  or  other  heavy  material,  its  removal,, 
in  order  to  replenish  the  fiie  bucket,  would  on  account 
of  its  weight  be  objectionable  in  such  a  case.  I  obviate 
the  necessity  of  removing  the  envelope^  by  making  the  top 
only  of  aneh  envelope  moveable,  and  making  the  same 
air  tight  by  {grinding  the  top  into  the  cylinder  which  forma 
the  envelope,  or  by  sand  or  fusible  metal,  as  before  des- 
eribed.  On  removing  the  top  of  the  envelope  the  fdrnace 
can  be  withdrawn  and  replaced,  £or  the  pnxpose  of  lemor- 
ing  ashes  and  recharging  the  apparatus  vnth  IbeL  When 

the  ciiv<jlope  is  matlc  oi  very  light  material  to  iVicilitate  its 
removal,  it  will  require  in  some  cases  to  be  connected  to 
the  base  of  the  stove  by  catches,  to  prevent  the  accidental 
removal  of  the  envelope^  and  the  consequent  escape  of 
vapour.   One  of  such  catches  is  shewn  at  figure  letter 

It  will  be  observed  by  inspecting  the  drawings  descrip- 
tive of  my  invention,  ao  lar  as  relates  to  improvements 
in  apparatua  &r  heating  apartments,  that  I  have  no  doon» 
aa  in  ordinaxy  stoves,  and  this  is  one  valuable  pecofiarity  ct 
my  stove,  which  I  claim;  the  other  peculiarity  which  I 
claim,  is  the  portable  furnace,  fx  moveable  and  detached 
fire  buckety  as  applied  in  the  eonslnetian  of  nj  aaid  stove. 
I  lay  no  claim  to  the  use  of  sand  or  otiier  substance  for  the 
purpose  of  making  smoke  tight  joints,  because  iSbo  modes 
of  effecting  that  are  well  known  ;  neither  do  I  claim,  as  ismy 
part  of  my  inventiouj  the  admission  of  air  to  fuel  in  oom.^ 
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buitkm  fHrough  a  small  aperture  reguktad      a  nAvef 
anch  mediodB  l»eiiig  wall  known  and  oommonly  piaettaed. 
I  bare  not  deseribed  how  a  regulator  may  be  altaehed> 

to  the  valve  of  my  stove,  because  the  modes  rue  well 
known,  and  I  think  it  much  simpler  to  operate  upon  the 
valve  by  the  human  hand;  tueh  regulator  may  «f  couiaa  be' . 
applied^  and  I  leave  ihe'  choice  of  the  mode  to  tibpae  who 
shall  require  it. 

I  have  in  this  my  specificalioii  described  the  improve- 
ments which  I  claim  as  mina,  and  shewn  my  methoda  o£ 
canning  the  lame  into  effiMC;  andbya  pexnsal  of  my  apeei- 
ficationa  and  an  inspection  of  the  drawings  anneond  theieto, 
it  will  be  perceived  that  the  advantages  which  I  claim  for 
my  iuiprovemeuts  in  apparatus  for  heaiiug  apaitiueiits, 
arise  from  the  peculiarify  of  construction  and  the  arxange* 
ment  of  the  parts  belbfe  meatioiiedy  which  I  have  invented  • 
and  found  out,  and  elatm  as  mtne.*^[iiirolM  m  JMk 
Chapel  Office^  August,  1839.] 


To  Hemiy  Kobinson  Palmer,  of  Great  George  Street,  ] 

I 

WesttninsteTt  civil  engineer^  for  his  invention  of  im- 
provements  in  giving  motion  to  httrges  and  other  vessels 
an  canals.'^lSealed  180th  October,  1897.] 

  I 

Thb  object  of  Ihla  invention  la  to  reduce  ihe  oidinary  coat 

of  conveying  goods,  minerals,  and  other  weighty  materials, 
which  do  not  require  an  expeditious  transit. 

The  patentee  states  in  his  specification,  Uiat  when  the 
traffic  upon  a  canal  exceeds  a  certain  amoont,  the  locomo« 
tion  of  the  barges  may  be  more  economically  produced  by 
giving  iTKJtion  to  the  water,  and  thus  creating  a  current, 
than  by  drawing  the  said  barges  through  the  water,  while 
in  a  quiescent  state,  as  hitherto. 
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Causing  an  artificial  eurrent  ia  canals^  by  means  oi 
which  bulges  or  other  yeeselB  maj  be  trajieported  fix>m 
one  wtvatm  to  another^  is  therefore  the  subject  of  this 
patent.   The  manner  of  effecting  this  object  is  described 

by  the  inventor  to  be  forming  two  separate  channels, 
pu:aUel  to  each  other,  and  united  at  the  ends,  so  that 
when  both  ava  supplied  with  water,  and  motion  is  given  to 
the  water  in  one  of  the  ohannels,  that  motion  is  com- 
municated to  the  water  in  the  other  chamiel,  and  thereby 
a  continual  current  or  circulation  of  the  water  will  be 
produced*  which  will  be  found  capable  of  canying  barges 
or  other  vessels  in  either  direction,  according  to  the  chan- 
nel in  which  the  vessels  may  be  placed. 

Fig.  1,  Plate  XI \  .,  represents  a  jjlan  view  of  a  poition 
of  a  canal  constructed  according  to  tiiis  invention  i  iig.  2, 
is  a  transverse  section  of  the  same;  and  tig.  3,  represents  a 
longitadinai  section  of  that  part  of  the  canal  opposite  the 
engine-house ;  a,  a,  is  one  channel,  and  b,  the  other 
cbaiiiiol ;  c,  is  the  lock  closed  by  gates  d,  d,  in  aiiy  con- 
venient manner.  The  water  is  put  in  motion  by  a  lift- 
wheel  e,  seen  best  in  fig.  S ;  in  the  same  figure  /,  is  a  dam 
over  which  the  water  ^um  the  channd  a.  Is  Ufted  bj  the 
wheel  e. 

It  will  now  be  understood  diat  as  the  wheel  revolves  and 
lifts  the  water  from  tlie  channel  a,  the  water  in  the  other 
channel  will  flow  in  the  opposite  duection,  as  indicated  by 
the  aiTOw,  in  order  to  supply  tibe  deficiency,  so  that  by 
these  means,  a  continual  current  is  created  which  will  move 
any  body,  such  as  a  barge,  which  may  be  placed  therein. — 
[JnroUcd  i»  Inrolmeni  qgke,  AprU,  18^] 
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[  ^  ] 

To  Hbiiry  Jokbs  and  Thomas  Jonbs,  boik  Marple^ 

in  the  county  of  Chester,  weaverg^for  their  imtfention  of 
a  certain  method  of  eupanding  or  xfrefchinff  cIo/Zi,  and 
keeping  it  even  during  the  process  of  tcearing,  and  of 
prenerping  the  nehagen  thereof, — [Sealed  4ih  Maj» 
1838.] 

This  appmtut  woitld  be  oaOed  I17  weafw  self-acting 

temples.  It  is  desired,  like  ordinary  temples,  to  kec^p 
tiie  cioth  in  tension,  and  at  a  iimiin:m  width  ducing  the 
cprntkm  «f  weaving* 

Yaiioiu  modes  of  efibetiiig  tfiia  objeet  wiH  be  fiynnd 
in  the  pages  of  our  journal,  and  eonie  we  think  moeh  mot^ 
simple  in  llicir  construction  and  operation  than  the  present. 

The  patentees  apply  at  each  side  of  the  loom*  two  pairs 
of  nippeis  of  peculiar  constmctioii :  th^  aie  tttaefaed  to 
sHding  pieees  worked  from  some  of  ike  owKnaty  moving 
posts  of  the  loom,  for  the  purpose  of  opening  the  nippers 
and  letting  go  the  list  of  the  cloth,  and  for  taking  hold 
i^;ain  of  the  list  and  stretching  the  doth  oat  to  its  proper 
breadth* 

Each  pair  of  nippefs  eonsbts  of  a  horizontal  sliding 

piece  or  chap,  haviiiLf  projecting  points  which  protrude 
into  the  list  of  the  cloth,  and  a  lever  chap,  which,  being 
brought  against  the  £»nner,holds  the  ck>tk  secmely  between 

The  lever  chap  k  held  np  to  its  bearing  hj  a  f;piral 

spring,  but  is  lifted  awaj  from  its  hold  by  a  strap  or 
jointed  lever  attached  to  the  slider;  so  that  as  the  slider 
recedes,  the  lever  diap  rises,  and  the  cloth  is  released  from 
their  hohL 

We  have  said  that  there  are  two  of  these  pairs  of  nippers 

at  each  side  of  the  loom,  the  object  of  uliit }}  is,  that  when 
one  pair  of  the  nippers  are  made  to  let  go  their  hold,  the 
other  pair  of  nippen  may  hold  the  list  of  the  doth  frst. 
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These  two  pa{n  of  mppets  on  each  side  of  the  looni»  m 
placed  nearly  close  t<^ther ;  they  have  besides  their  slid- 
ing nio\  i  iueiit  in  and  out,  or  to  and  from  the  lists,  a  slight 
horizontal  action  in  a  segmental  diroction  upon  a  pivot;  so 
that  either  of  them  having  withdrawn  from  holding  the  list, 
it  may  take  hold  of  the  list  again  a  little  in  advance  of 
its  fi»hner  place.  Tins  segmental  movement  of  the  nippers 
is  effected  in  ita  advancing  direction  by  a  lateral  spring,  and 
is  bvoi4g4^  haxik  again  by  the  progress  of  the  doUi  as  it  is 
drasm  ofer  the  bceast  beam* 

The  sliding  chap  (haviog  the  points  or  tenters  that  taksi 
into  the  lists)  acts  in  a  long  narrow  box,  and  by  a  spring  is 
drawn  back  from  its  holding  i)(isition,  but  pressed  up  into 
iyts  holding  position  by  a  rotary  cam  behind  it.  This 
rotvy  cam  ii  a  i^lindtr,  having  a  zeoess  in  its  periphery, 
so  that  when  the  eaiie  is  acting  against  the  didtng  party  the 
chap  is  pushed  forward,  and  its  points  protrude  into  the 
list,  the  lever  chap  by  the  same  movement  being  brought 
down  and  nippers  thereby  made  to  take  iB&t  hold ;  but 
vhen  tha  imm  in  the  rotaiy  enn  eomea  round,  the  ^ring 
aanses  the  siide  to  retreat  into  die  recess  in  the  eam»  and 
the  chaps  of  tH^e  pppers  th^eby  open  and  relinquish  thein 
hold. 

The  nippers  on  the  oppoeito  ades  of  the  loom,  of  course 
•et  in  opposite  diraetions  to  distand  the  doth,  and  throogh 
tita  miwhanism  by  which  they  ane  actuated,  the  two  opposite 
corresponding  nippers  are  made  to  hold  fast  the  cloth^ 
wiiilst  the  other  two  are  withdrawn  firom  their  hold.  Tliese 
reciprocating  movements  take  piaoe  as  often  as  the  aoeu** 
muladon  of  the  dolih  hj  the  weaving  renders  it  tteeesmy,^ 
^nd  when  the  nippers  slide  back,  they  are,  by  the  lateral 
springs,  moved  side-ways  towards  the  batten  in  order  to 
take  hold  again  of  the  lists  in  fresh  places. — [^litrolled 
m  fkc  InrolmetU  Qgiee,  Jmlf^  ISdS. 
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To  Samuel  Stocker,  of  the  cii^  of  Bristol^  maMtdtl^ 
far  his  unfenHom       mprovefnenii  im  chmneyt  far 
dmelUifg  kotuesp  and  m  apparahufwt  msrafmg^  sweeps 
img,  wr  cleaning  ehimneyt,  and  in  the  mam^actwre  of 

such  apparatus,  and  in  the  matPriaht       wlndi  such 
chimneys  arejormed, — [Sealed  ^ist  August,  1833.} 

Tins  invention  is  divided  into  two  parts, — and  consists, 
firstlyi  in  a  noTel  mode  oi  constructing  the  chimneys  of 
dwelUog-homes ;  and  wcondl j»  in  m  imprirred  appantos 
fcr  cleaving  cn^  sWeepisg  ddniii^ 
•  By  the  improved  meliiod  hems  spediM»  it  k  Ibimd^ 
that  a  cliimncy  may  be  constnicted  in  snch  a  manner,  that 
it  will  occupy  less  space,  and  may  be  cleaned  or  swept  with 
much  gmter  fKility  than  tfae  ofdinuy  hack  efaimneyi. 

1^  Plate  Xy.y  aheyrs  the  method  of  ecamrucOiiif 
drimneys  as  prcyposed  by  the  patentee;  and  oonssts  of  a* 
nuiiibcr  of  earthenware  tubes,  (similar  to  the  chimne\  pats 
now  in  use),  placed  one  on  the  top  of  the  other,  and  sur^ 
iDOnded  hy  a  light  biick^ericf  the  intentkes  between 
tfie  biiek-wdrk  and  the  tabea^  being  fSM  up  with  moitir 
or  cement,  as  the  chimney  is  being  built.  It  will  be  seen 
that  the  lower  parts  of  the  tubes  overlap  the  top  of  those 
tubes  which  are  immediately  beneath*  The  patentee  ob* 
aema»  that  it  ia  evident,  that  aqpiare  er  other  ahsped  ^ 
tnbee  n»y  be  used  $  bat,  be  conaidefa  that  mind  cn^e,  ar 
tfaoae  shewn  in  the  €gure,  are  preferable. 
'  The  second  part  of  the  iiivciition  relates  to  improve- 
ments in  apparatus  for  scraping,  cleaning,  of  sweeping 
chinmeya* 

>  Fig.  8,  lejaeaentsaaectionYif  anoidinaiybndcdiinaieyr 
baying  the  appantna  applied  thereto.    Tbie  apparatoi 

consists  of  several  elastic  brushes  attached  tofyctber,  thus 

forming  one  brush ;  and  to  the  upper      oi  this  bru^,  4' 
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cfaain  or  rope  Is  attached*  Tlua  Ghain  or  rope  is  paued 
OYcr  a  pulley  plaeed  above,  and  is  used  fi>r  raising  or  lowers 

ing  the  bru.sh.  When  the  apparatus  is  required  fur  use, 
tiie  brush  is  attached  to  the  chain  as  before  stated,  and  is 
drawn  up  and  down  the  chimney;  and  as  it  comes  into 
contact  with  the  sides  of  the  chimneijr,  it  will  Veij  speedily 
didodge  all  tlie  soot 

Fig.  iS,  represents  a  side  and  plan  view  of  another 
description  of  brush  to  be  used  in  sweeping  straight  chim- 
neys, and  consists  of  a  circular  bru^  mounted  on  a  spindle, 
to  the  end  o£  which  the  chsia  is  aHachsd.  When  the 
chinmey  is  cleaiied,  the  brush  may  be  detadied,  and  the 
chain  placed  out  oi  tlie  vvaj,  on  the  side  of  the  lire-place. 

There  is,  also,  another  method  of  cleaning  chimneys 
described  in  the  specification^  which  is,  by  attaehing  lateral 
ehsins  to  the -one  which  paases  from  tiie  top  to  the  bottom 
ef  the  cfctmney*  The  long  chain  is  swung  lonnd,  itooL 
below,  and  the  small  lateral  chains,  coming  in  coiiLact  witk 
the  sides  of  the  chimney,  will  remove  the  soot. 

The  patentee  8iqr%  that  although  he  has  shewn  andi 
jetorihcd  a  hrndiy  aa  the  infltnunent  to  be  used  kx  clean* 
ing  the  ehimneys,  yet  it  is  evidtnt,  that  otber  articles^ 
^uch  as  a  scraper  of  iron,  may  be  employed. 
.  In  conciu&ion,  it  is  stated  that  the  nature  of  the  im« 
pcovements  and  the  manner  of  canyiog  the  same  intft 
nflRhdv  having  hesn  denvihedy  the  inventkm  ieemced  under 
Ihe  present  letters  patent  eonnsts,  firstly,  in  a  method  o€ 
constructing  chimneys  as  above  described;  and  secondly, 
m  the  mode  of  arranging  apparatus,  having  a  roller  or 
auitabfo.  sqppoirts  at  the  top  to  a  chain  or  eord  to  wiMrk 
«n»  fo  Mreeping^  cie«mig»  or  scxiqiingehitoneysy  as  above 
described.— [Jjm/M  tn  Me  InrobuM  Office,  Fifbrtmr^,: 

1839.]  '  '  . 

,  ■       I  .  .1 

*  t2 
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To  John  Ericsson,  of  AUxan/  S^ircef,  Regents  Park,  in 
the  county  of  Middlesex^  cicU  engineer,  Jor  his  imeii' 
Htm  of  an  engine  farpradmemg  wwihepewer^  whereby 
a  greafer  quanUUf^  of  power  tr  obtained,  by  a  given 
ipmnHty  of  fuel,  than  heretofore* — [Sealed  4  th  April, 

This  is  a  peculiar  arniDgement  of  the  ordinaiy  parts  of  a 
bigk  prcMura  steam  engme,  connected  to  certain  heatnig 
fqppanttosy  but  in  thii  imtance  the  engiaft  » inUnded  to  ba 
worked  by  heated  air  or  gas. 

Two  working  cylinders,  having  ordinary  pistons,  &c.,  are 
placed  with  a  third  cyliDder  between  them ;  the  latter  may 
be  called  «a  air  pvunp^  and  n  ciank  abaft'  it  mmeeted 
aiboTe  to  the  pistob,  and  ta  eadi  of  tiie  two  woildqg  eylaft* 
dera  an  endoaed  fomaee  ia  eonneeted^  ham^f  wiAin  it  a 
sj'stem  of  pipes  for  the  passage  of  the  air  or  gas  which 
is  raised  in  its  temperature  as  it  proceeds  through  the  fur- 
nace to  the  induction  apertnre  of  eaeiib  wnckii^  qylnider. 
When  the  heated  mt  baa  paKfiiimad  its  office  b j  ttamo^ 
tihe  piston  in  the  ^^roHdng  eyMnder,  it  passes  off  by  the 
eduction  aperture  into  the  middle  cyiiuder  or  air  pump,, 
and  is  thmce  forced  through  a  pipe  into  a  large  vomoI 
aaUadangflSimtor^.  i 
%-!niiB  x^gieiiemtor  ia  of  a  c^^inddcal  ahap^  and  coafeun* 
two  unbonaeieted  syitems  oif  horisontal  pipes,  wfaieh  are  in 
olose  contact  with  each  other;  the  one  system  of  pipes 
conuuumcales  with  one  of  the  working  cylindera  and  it%  ' 
fhmaee,^*the  other  system  of  pipeawith  the  olher  working, 
cylinder  and  its  f umace«  and  peKfimniBg  an  endleea  drcuib 
through  them. 

Before  setting  tlie  engines  to  m  ork,  the  reg-enerator  is  to. 
be  heated  in  any  convenient  manner,  and  that  heat  will  be 
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kept  np  by  the  nnoke  and  vapottn  from  tbe  fankustiiy 
the  flues  from  them  pus  loiind  the  jacket  that  enveloped 
the  regenerator.  The  whole  of  the  tubes  connected  with 
both  of  the  working  cylinders,  are  to  be  filled  with  air,  and 
that  air  is  to  he  raised  to  the  required,  temperature  by 
passing  through  pipes  in  the  fumaoes, 
*  When  the  engine  is  to  be  set  to  work,  the  induction 
"valve  of  one  of  the  working  cylinders  is  opened,  aiul  tlio 
heated  air  from  the  pipes  in  the  furnace  then  rushing 
in  under  the  piston,,  by  its  ehistic  force  raises  the  piston  in 
the  same  ,way  as  in  ordinary  steam  engmesb  Wh6ii  the 
piston  of  the  first  working  cylinder  has  been  made  to  peR- 
fonn  its  iiUoke,  the  induction  valve  of  the  second  working 
cylinder  is  to  be  opened,  and  the  heated  air  admitted  from 
its  fumaoe,  in  order  to  raise  the  other  piston  in  like  manner* 
At  llie  same  time  the.eductioii  valve  of  the  fermer  cylinder 
»  opened,  and  the  heated  air  b  allowed  to  escape  mto  the 
middle  cylinder  oi  air  pump,  by  which  it  is  forced  through 
a  tube  into  the  regenerator.  '  ' 

'  The  system  of  pipes  in  the  regenemtOTy  connected  with 
the  &8t  mentioned  working  cylinder^  will  thus  be  xen* 
dered  much  hotter  liian  the  ordinary  or  uniform  tern* 
perature  of  the  regenerator;  and  the  air  in  the  other 
system  of  pipes,  connected  with  the  second  working  cylin- 
der«  being  of  a  lower  temperature  and  in  contact  with  the 
lleated  pipes  'wiU^  as  it  passes  in  an  oppoate  directiois 
proceeding  towards  its  fumaoei  abst^t  the  heat  firom  the 
furnace,  and  at  its  increased  teinpcrature  enter  the  pipes 
of  its  furnace. 

The  eduction  valve  of  the  seeond  workii^  cylinder  will 
now  open,  and  the  air  which  raised  its  piston  pass  into  the 
air  pump  and  be  forced  in  its  turn  into  the  regenerator; 

the  induction  valve  of  the  first  cylinder  at  the  same  time 
opening  again  and  allowing  a  volume  of  heated  air  from 
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its  iamwe,  «s  befcore^  to  niM  tbe  pittoB,  wliilti  the  edne^ 
tkm  air  hom  iba  teoond  cylinder  will  in  the  regenentior 

part  with  its  caloric  to  the  pipes  of  the  first  series. 

In  tlna  way  it  is  intended  that  tlie  two  separate  voluinei 
cf  air  belonging  to  tbe  two  woddng  cylinders,  and  citcnf 
Utmg  in  their  leapeetiTe  irfiCema  of  p^pea  in  the  lege* 
nerator,  shall  reciprocally  aa  they  appfoach  their  Ibiimee 
take  up  the  heat  Iroiu  the  eduction,  and  by  that  means 
require  very  little  beat  iu  their  furnaces  before  tbej  act 
iqpon  their  pistons;  and  tbe  patentee  pramnMa  that  acawdy 
any  of  the  heat  will  ha  ktt  ecaespt  by  radiatieB^  and  tiiat 
therefim  a  very  small  eonsumptioii  of  fcel  wiO  he  Ibecnd 
sufHeient  to  keep  the  workiug  cylinders  iu  constant  ope« 
ration. 

The  maehineiy  ia  so  ana^ged  that  ita  woMng  ]pafta 
shall  open  and  dose  the  valrea  as  in  oidinaiy  sieaai 
engines,  and  die  crank  shaft  being  connected  to  tbe  pistons 

of  rU  three  cyh'nders,  the  air  pump  will  be  %\  oiked  simul- 
taueously  with  the  other  operations;  and  if  any  portions  of 
the  volumes  of  air  escape  through  leakage^  that  may  be 
replaced  by  air  eocka  connected  to  tbe  tafaes.^[iaroliM 
In  ike  Imim&a  Cfgke,  €kMer  1888.] 


To  Clauds  M abic  Hilaikb  Molikard,  SUteei^ 

St  Mmy  Awe,  in  ike  City  of  London,  merchant,  for 
an  intention  of  certain  improvements  in  looms  or  ma-* 
chines  for  weaving  fabrics ;  being  a  cornmmmem^m 
from  a  /ordjgaer.— [Sealed  9th  Apil, 

This  is  described  as  an  improvenient  i^oa  the  Jacquaid 
or  Lyons  loom,  and  though  the  qieeification  is  extended  to 
£tu  euoruious  length,  the  matter  of  invention  may  be  told  iu 
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a  very  few  words^  viz >it  is  changiiig  the  Bituatioii  of  the 
poller  which  candefr  the  pattern  eards-  from  the  upper  pir  t 
the  loom,  as  heretofore,  to  a  plaee  heneath  the  work  threads. 

The  s[)cciiiL;Ltiou  recites  that  a  patent  was  granted  in 
England  fur  the  Jucquard  loom,  to  Francis  Lambert^  in 
the  year  18^0,  (see  Vol.  XL  of  first  series  of  our  journal,  p. 
BGf,  and  Ibr  further  iraprovenients  on  the  tame  to  Stepheu 
Wiliofi,  in  -IttBly  (see  the  same  volume  of  our  journal^ 
•  p.  255.)  It  then  goes  on  to  dcsci  ihu  these  former  inven» 
^  tions,  in  which  an  endless  succession  or  chain  of  card- 

boards pkiced  above  the  loom  aud  pierced  with  certain 
hoUB,  wm  iucMsively  brought  to  act  ugaituit  the  ends  of 
certain  horiaontal  rods,  for  the  purpose  of  removing  certain 
hooks  coimcctcd  with  the  warp  threads,  and  tlicreby  pre- 
venting those  portions  of  the  warp  threads  being  raised 
«  *  when  the  oidiaaiy  nwvements  of  the  loom  hited  the  hai?* 

Ma  to  open  the  #tiide^ 

.  As  we*  have  referred  to  the  original  mventions,  it  will  her 

^  b(j  unnecessary  to  describe  the  parts  and  operation  of  the 

loom  more  fully,  especially  as  the  Jaequard  loom  is  now 
perfectly  well  known  to  all  weavers. 

The  piesait  invention  is  to  plaee  the  rolleir  which  car- 
ries the  pierced  cards  under  the  warp  threads  in  the  back 
part  of  the  loom,  and  to  cause  the  pierced  cards  as  they 
successively  come  into  operation,  to  act  against  the  under 
parts  of  a  s^ias  of  perpendicular  needles,  through  the  eyes 
of  which  the  warp  thveads  are  sevexally  passed*  By  these 

^  means  the  selected  portions  of  the  wod^  which  are  to  pro- 

duce  the  cnibroidered  ligure  or  pattern  upon  tiie  fabric,  are 
raised  or  depressed  by  the  pierced  cards  in  a  more  sinple 
Bianner  than  by  the  (Miiginal  mazking  placed  ahove.«^[Jb» 
rolkd  m  ti0  imrglmBni  OJUe,  Oeioiier  im.] 
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To  HiMRT  KitiLiry  ^  EkUm  Pkee,  Onatge  Soad, 

'  Bermtmdseyf  in  the  eovniy  of  Surrey,  for  Hit  hwetiHmt 

of  improtcincnts  in  cleansing  the  bottoms  oj"  docks, 
'  rivers f  and  other  waters, — [Sealed  30tb  Augutty 

w 

Tbii  snfcntioB  is  fa  a  method  of  etwmang  the  bottoM  of 
ihmb  dodbi^  has^^aax^  mi  oUmt  watetSy  and  aotUMti  m 
wXbsMng  a  lake  or  otkor  cnnilar  imtrmMnt  to  the  iteni 

of  a  btt'Eiin  vessel,  by  nit  aiis  ol  a  chain,  in  i>uch  a  manner, 
that  the  said  rake  may  drag,  draw,  or  rake  the  mud  into  a 
tido-wajr  or  stmait  m  oider  that  it  iiiaj«  by  this  nManiy  be 
earned  away* 

At  tbe  eondusioii  of  the  epeeiilcatioa»  the  patentee  says, 
that  he  does  not  claim  "  tlu-  a}>paratus  separately  nor  tlic 
•team  boat  shewn  and  mentiooedt  when  separately,  cou' 
eidered;"  but  he  claimay  as  his  inveatioiiy  "  the  mode  of 
deansbg  the  bottome  of  dodn,  xiveii,  and  ether  watan^ 
by  means  of  a  steam  boat,  having  suitable  appantas  eom^  * 
bined  therewith,  as  abcnc  described." — [ImoUcd  in  ike 
Jmrolmeui  OJice,  February,  183^.] 


To  John  Small,  of  Old  Jewry,  in  the  ciiy  of  London, 
ntftehwUf  for  wtpiweutcHte  Ma  lAe  meuug^Keitsre  ^ 
thread  or  yam,  and  paper,  by  ike  appUeatkm 
certain  fibroue  materials  not  hUkeri0  so  employed,-^ 

[Sealed  1st  December,  li>38.J 

If  our  readers  will  take  the  trouble  oi  turuiog  to  Vol.  XIIL 
page  231,  of  the  present  series  of  our  journal,  they  ifiU 
find  A&«  SmeU's  InTention  described  with  the  greatest 
minuteness,  under  the  title  of  a-  patent  granted  to  Mr. 
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Miles  Berxy,  for  a  l^Veuch  discovery,  communicated  to  him 
liy  A  fi>r^gii0ff  naiding  «bnwd»  and  dated  14th,  18^' 
.  Tlie  praMvt  patentee  piopoaes  to  maDafiwture.  piqperf. 
thread,  or  yam^  fmm  the  fibres  of  the  Banannit  tree,  the  fig 
tree,  the  palm  tree,  the  aloe,  and  the  planLiiiii.  All  these 
plants  arc  severally  mentioned,  and  tlie  process  of  manu* 
fiictufia  deicribed  and  explained  in  the  lyecification  <^  Mc». 
Beny'a  patent,  whieh  was  involled  in  the  early  part  df 
Koinember,  Xm^^HmrOkd  m  ike  Arolmeai  Office,  June 

WliAt  could  induce  Mr.  Small  to  throw  away  his  money 
in  aoticiting  a  patMit,  without  first;;«aoettainii%  whether 

• 

the  same  had  been  done  before^  we  cannot  hnagine» — but 
that  it  exhibits  great  negligenee  on  his  part,  or  that  of  his 

agent,  is  most  e^itient,  for  the  particulars  of  this  rnaim- 
^ture  were  before  the  public  when  his  patent  was  in  an 
early  stage  of  its  progieaa. 

•  '  r 

•  » 

lb  WiLUAM  Thomas  SHAiLORoas,  6/  HoM  Tom,  vHkm 
Me  f€aM  of  Mcmeikeeler^  m  ike  eounty  JRahime  of 

I^ancaster^  mechatnc,  for  /tis  inv€?Uio7i  of  certain  tm- 
provemenis  in  looms  or  machines  for  weaving  coiionf 
:  lineny  silA,  troollen^  and  other  fihrous  ohiks  or  eubeiueoes* 
—{Sealed  9th  Jaanaiyi 

f  Thsu  an  tfarae  &atares  of  improvement  proposed  nndec 

this  patent,^ £rst,  an  improved  method  of  giving  motion  to 
the  pecking  sticks  of  a  loom,  in  order  to  drive  the  shuttle 
with  greater  rapidity ;  secondj  a  new  mode  of  working  the 
headlesi  which  raise  and  depress  the  warp  threads;  and 
tfaiidy  an  improved  mechanism  foot  dming  the  work  roiUer» 
by  which  the  cloth  is  wound  up  as  it  becomes  woveiu 
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The  patentee  considers  that  the  construction  of  a  power 
loom  being  wril  iiii4eiitood»  it  is  not  neeeMiy  for  him  to 
deoaribe  one,  but  only  to  point  out  thoie  wuitum  in 
pirtiof  thonwAaniim  wMdi  be  ckimg  as  improvomentfc  ' 

The  mechanism  by  which  the  first  object  is  to  be  effected, 
is  represented  in  perspective  ujkjii  a  very  small  scale,  and 
•0  indifibrantiy  dsmibedy  tbst  wo  ou  'only  nndrntand 
thati  <a  libo  end  of  die  otdbaiy  otaiik  shaft  there  is  a 
pinion  whieb  takeain  to  Aomnkwhealy  andihattotipai  in 
this  wheel  a  connecting  rod  is  attached,  which  is  also 
attached  to  a  double  crank*  Then  follows  a  series  of  other 
wboaisi  lodh  and  cnnbsj  wbkb  we  bare  in  vain  attempted 
to  put  together*  and  that  nlthnatelf  ,  the  movements  ^ns 
ol>tatned,  diivea  the  pecker,  and  projeels  the  shattle  to  and 
ito, 

'  Several  variations  oi'  the  arrangement  of  mechanism,  all 
eqnalfy  obseoie  to  ns; — and  the  patentee  then  sarfSytbi^  by 
these  mfffi'iw  be  lenders  a  loom  less  coniDlicated  than  here- 
tofbre,  and  that  by  it,  workmansUp  and  materials  are  eco- 
nomised, and  that  the  power  required  for  driving  it  will 
be  greatly  diminished, — ^all  of  which  if  true,  we  regret  tha^ 
M  have  aot^been  aUe  tn  disoQwer* 
•  Th6  other  two  fitetaies  are  xendeced  eqnally  ohsenr^  by 
the  smallness  of  the  figures,  the  obseuzity  of  the  descrip- 
tion, and  the  absence  of  letters  of  references  in  many  parts ; 
nor  are  we  assisted  in  the  claim  with  wiuch  the  speoi- 
fication  cioses>  as  all  the  parts  of  the  loom  si^azntely  are 
diaebdmedy  and  aefy  the  genenl  amngement  eonsideied  to 
}»  new.'-i^troUtd  m  41^  iureimma  Oj/See,  Jufy  183a] 

* 


[  891  ] 

7h  Edward  SjlMVbl,  of  Liverpool,  merchani,  Jbr 

invention  of  t/nprovemenls  in  the  manufaclure  of  soda, — 
[Sealed  November  lath,  1838.] 

This  invention  is  for  improvenifliiti  in  certaiii  proeeMi  in 
tiitf  mmukietm  of  toda*  wbaoh  aie  deaedbed  in  tha  felbwi 
ing  mannsr.   Take  1 16  parts  of  saFphate  of  htaeytm,  jnA» 

4Q  parta  of  coal  or  cuke,  and  liaving  mixed  thcui  together, 
let  them  be  roosted  iu  an  iron  retort  or  kihi  for  some 
lioars,  until  the  sulphate  of  barytes  becomes  converted 
into  an^phinief  olbteium,  which,  aa  tlua  ani^iuroi  la  aolufalB 
In  water  vmj  be  leadily  aaeertainad^  and  it  will  be  jfetmd 
that  about  81  pai  ts  ol  sulphuret  of  barium  may  be  obtained 
from  1 16  parts  of  barytes. 

.  Tbe.  84i  parts  of  barium  tmist  tlMB  be  taken  firom  tiw 
telivt  ot  kiln  and  diaiolved  in  bot  w»ter»  and  in  a  aapamte 
TBBseli  diMolfe  7£  parts  of  stdphate  of  soda.  The  sulphurei 

of  barium  is  then  added  to  the  solution  oi  sulphate  of 
sodsy  and  as  decomposition  takes  place  sulphate  of  barytes 
ia  pg6Bipilatod»  and  the  bydco-aul^axet  of  aoda  remains  iai 
tolntiMi.  Tbii  l^driHRi^phnvel.ia  IJmii  dram  aff  into  m 
inodler  and  eaibonie  aiiid  paasea  tivough  it  nntil  it 

becomes  saturated.  This  saturated  solution  is  then  cva* 
poEated  to  dryness,  and  the  sub-csjrboiuUB  of  soda  of  conw 
MOO  ia  obtainnd. 

na  pntentae  daima  in  tbe  above  pcoeaaib  aidding  anUr 
phuret  of  bsrivm  to  sulphate  of  soda  in  ofdar  to  ebtaift 
mutual  decomposition,  and  also  passino-  carbonic  acid  gaa 
through  Si  solution  of  hydro-suiphuret  of  soda*  obtained  in 
the  nsnnet  above  dosaiibed. 

The  ff»^ifflid  wiptbffd  i>f  obtaining  bjrdm  anlphmfil  of  aodft 
is  m  fiiUows.  Take  any  eonvenient  quantity  of  sulphate  of 
sUoutia,  iisy  DO  parts^  and  mix  the  same  with  about  30 
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parts  of  coal  or  coke,  then  roast  them  together  in  a  retort 
Idln  uutil  the  sulphate  of  strontia  becomes  converted 
into  a  sulphnvet  of  ttzoiitiiim ;  the  quaatitir  of  snlphmet 
thns  obtaiiied  wOl  be  aboiit  60  parts.   Tbe  eulphmet  of 

strontium  must  be  taken  from  the  retort  and  dissolved 
in  hot  water,  and  when  in  solution  it  is  to  be  added  to  a 
solution  of  12  parts  of  snlphste  of  soda,  previously  dis- 

pbee,  and  snlpliiiret  of  strontfa  will  be  piecipitatedy  tbe 

lijdro-sulphurct  of  soda  reinaiiiiiiLr  in  solution.  The  hydxo- 
sulphuret  of  soda  is  then  to  be  drawn  into  another  vessel, 
and  stresina  of  csibonie  add  gas  pssied  through  it ;  after 
iibiohy  upon  being  erspetatad  tDdiynflis^  lliesab-^axbonsle 
of  soda  of  ocmaiefee  Is  obttined.  The  daim  of  novelty  in 
this  process,  is  adding  sulphurct  of  strontium  to  sulpiiale 
of  soda  for  the  purpose  of  obtaining  mutual  decomposition. 

In  the  third  part  of  the  inventkn  the  sulphate  of  soda  ii 
decomposed  bj  mesas  of  bydiates  of  bsiytes  and  strontitei,' 
which  may  be  oblsined  by  bcnling  any  metaDie  oxide  widi 
the  sulphurets  of  strontium  or  barium.  Oxide  of  copper 
is  preferred,  to  which  84  parts  of  sulphuret  of  barium 
dionld  be  used  £>r  every  dl  parts  of  copper,  ox.  60.parts  of 
sniplniiet  of  stvoiitinm>  to  the  bslcte-mntioiied  quantity  of 
eopper.  The  dsim  ss  regaids  liiiw  part  of  the  fnTention  is,' 
for  adding  the  lijdrates  of  barytes  or  strontites  to  the  sul- 
phate of  soda,  for  obtaining  mutual  decomposition,  and 
also  for  pMsing  cacbonie  adid  gas  through  an  hydrate  of 
sodsy  obtsined  by  tbe  decompodition  of'  hydrate  of  barytsB 
•r  strontites. 

•  The  fourth  and  last  part  of  the  invention  is,  for  decom- 
posing chloride  of  sodium,  through  the  agency  of  oxalio 
add.  In  order  to  eieet  this  a  saturated  solutitm  of  com- 
mon salt  is  udx^d,  with  a  solution  of  oamlic  acid,  and  the 
result  will  be  that  the  gnater  part  of  the  soda'will  be  pre> 


JO  L>y  GoogU 


SmiiUs^for  the  Mamtfachire  of  Rupea  Jor  €Me$^  ^ 


cipitated  as  an  oxalate  or  binoxalate  of  soda.  When  the 
liquid  is  drawn  off,  the  binoxakte  of  aodft  thai  obtained 
should  be  exposed  to  a  ted  heat»  bj  whkk  it  immediately 

becomes  converted  into  carbonate  of  soda,  or  else  a  suffi- 
cient quantity  of  carbonate  of  lime  and  water  is  mixed 
with  it ;  and  upon  boiling  the  mixture  a  solution  of  oarb<H 
aate.  of  soda»  and  an  insoluble  pfecipitate  of  oxalate  o# 
Ifaiie  is  obtained..  The  solution  is  dried  dofwn»  and  upon 
being  heated  in  a  fiimace,  becomes  carbonate  of  soda.  The 
oxalate  of  lime  may  be  decomposed  by  means  of  sulphuric 
acidf  and  the  ozalie  acid  thus  obtained  may  be  used  fat  % 
•abscqoaAt  <q^eoratioii*  The  claim  of  novelty  set  &rth«  as 
legards  this  part  of  the  inventton,  is  the  use  of  oxalic  add 
for  separating  soda  from  chloride  of  KodiuDi  or  common 
salt.— [.^troi;^  M  the  Inralment  Office^  May  1839.] 


To  Andrew  Smith,  of  Prince*  Sireei,  Z^icesier  Square, 
m  ike  eaunfy  of  MtddUtex,  engaieer^  for  ku  mvention 
of  ceriam  impmemente  in  Me  matu^aeture  of  rope*  fo/r 
tMeSy  and  other  purpoeee  to  wkieh  ropee  are  appUcMe'^ 
—[Sealed  ^th  March,  1839.]  *  • 

This  invention  applies  to  that  mode  or  method  of  making 
or  mana&etaring  ropeai  eoirdsy  or  cable,  in  which  several 
stramilff  of  material  aie  UtUied  or  coHtd  ona  wrowni  th&r , 
other,  as  is  the  usual  method  of  making  ropes,  cords,  or 
cables  of  ht mp  or  other  fibrous  materials.  It  consists  in 
the  fidaptaiiorif  application^  and  uae  of  malleable  iron  or. 
MetfMial  wir^^  in  the  niaking  or  maniifacturiiy  of  cab|eS| 
cmdst  and  xopea»  mining  and  other  pmpaausi  and  sndi. 
Itl^  artidca  uistead,  or  in  phce  of  hemp,  flax,  or  other. 
£hrous  or  textile  sub^tancesA     maU;rials,  now  commonly. 
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used;  and  which  Maid  iibrous  suhstaaces  or  materials  re- 
qoize  to  be  fiist  prepsred,  and  qpun,  or  twisted  into 
■tiMidiy  tfid  thsn  conifaiiied  togieCher  to  fcm  the  lupe^ 
eord,  or  caUe,  by  tn^flting  one  or  move  stnadi  ntomtd  the 

others, — whereas  by  the  use  and  application  of  iiiailealjlo 
koD,  or  other  wires,  no  such  previous  twisting  or  spinning  of 
tiie  BMteriel  into  angle  steindi  is  lequued,  m  tibe  wire  is 
dnnm  I17  the  xmul  method  in  mMdmt  length  to  wSkm  ol 
theur  being  eomhined  together  in  any  nvmber,  either  to 
form  the  scTeral  strands  of  a  large  rope  or  cable,  or  to  be 
eoiled  into  a  single  rope  or  cord  composed  of  only  one 
Mwd.  «dd  inqproved  npeit  60idi»  end  esh^ 
aioie  perdcufadf  applieehie  in  ntnttkiti  irfm  thm  is  sa 
eBMew  of  heat,  c£  dsnpi  or  o£ftictMMi* 

I  make  tliesc  improved  ropes,  cords,  or  cables,  in  the 
following  manner: — I  first  take  any  number  of  lengths 
of  wire,  of  me  or  thiekncei^  eecerding  to  the  pnipose  £br 
which  the  rope  is  intended  to  he  used,  end  oomhine  them 
into  a  rope  or  cord,  by  twisting  them  together  by  any  of  * 
the  machinery  commonly  used  for  rope-makiri<;  or  twisting 
threads  of  fibrous  substances  together ;  end  in  order  thai 
wj  improved  xopes  maj  not  he  hehle  to  ozidstioii  in  damp 
sitnationsy  I  pfefer  eoating  or  covering  the  wires  with,  a 
solution  of  india  rubber,  or  some  mixture  or  compound  of 
india  rubber  and  other  material,  wliicli  will  prevent  oxida- 
tion,  or  that  the  wires  should  be  coated  or  covered  with 
tskg  atmCf  or  odier  metal  n6t  liable  to  ozidstiony 
to  tibeir  being  used  fiir  thu  purpose. 
.  After  the  wires  have  been  twisted  or  combined  into  a 
rope,  or  cord,  such  rope  or  cord  may  be  laid  by  the  ordi- 
i^ry  means  into  a  thick  cable ;  the  whole  may  then  be 
odatod  oa  oorered  with  strips  of  caMvaa»  leathsr,  or  other 
stroBg  matadaly  saturated  in  fa  iniia  rahber  sdlntMm  or 
other  waterproof  compositionj^  as  a  further  protection  to 
the  wires* 
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I  would  here  observe,  that  in  cases  where  the  several 
lengths  .of  wire  are  not  of  sufficient  extent  to  form  the 
cbmplete  length  of  rope>  the  ends  of  two  lengths  of  wire 
inay  be  joined  together^  by  laying  or  twisting  their  ends 
together  or  overlaying  them  a  few  inches ;  and  in  cases 
where  this  circumstance  occurs^  I  prefer  using  lengths 
of  wire  of  different  extent^  so  that  when  thej  are  eonw 
bined  to  iaitm  a  rope,  the  several  joints  may  not  oome 
near  togedier*  Also  I  wotdd  remark,  that  these  lengths 
or  threads  of  \\  ire  should  not  be  t^visted  or  coiled  so  hard 
or  dose  one  upon  another,  as  is  done  with  ropes  made  of 
liemp  or  fibrous  material,  and  that  the  strands  of  wire, 
may  be  laid  or  ccaled  *^  cable-ways,"  or  "bawseSi-ways,"  as 
is  well  known  in  common  rope-making. 

And  lastly,  that  I  do  not  claim  as  iny  invention  the 
making  or  manufacturing  ropes  or  cables  of  wire,  when  the 
strands  are  kept  in  straight  lines,  or  nearly  so,  or  parallel 
side  by  side,  as  these  hare  already  been  invented  and. 
patented  by  me ;  but  that  which  I  do  elaim  is,  the  adapta«, 
tion,  application,  and  use  of  malleable  iron  or  other  metal, 
wire,  to  the  making  of  ropes,  cables,  and  such  like  artides^^ 
the  said  length  of  wire  being  twisted  or  ooiled^  and  laid 
one  around  the  other  after  the  manner  of  ordinary  rope*, 
making,  when  strands  of  hemp  or  other  fibrous  material 
are  employed,  such  strands  or  lengths  of  wire  being  pro- 
tected £:om  rust  or  oxidatioii  hy  coatings  of  india  rubber 
w  other  waterproof  composition  or  material,  ox  tin,  or. 
sine,  or  other  metals  not  so  liable  to  be  affected  by  rust 
or  oxidation  as  iron.— [/nroiZeil  ^  Me  RoU$  Qiap^l  Ojfitt^ 
September  1S39.] 

8|ysrifcttfaa  dtinvD  by  M ssati*  Ntntoii  ind  Bflny* 
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To  -William  Horsfield,  of  StoiUington  Mills,  nf?ar 
T^ecfh^  \n  the  county  of  Yoi  k^  corn  miller,  for  his  inveti" 
lion  of  cerlain  improvemenis  in  the  mnslruciion  of  wulU^ 
forgrmdmg  ooni.^Sealed  Maich  19tli,  1838.] 

Tan  ioventioii  is  deacribed  by  the  patentee  In  the  follow- 
uig manner.  The  aeedon  draidng  fig.  1 ,  Plate  XTV,  ia  given 

for  tlu'  f)urposeof  descrihinL'-  a  corn  mill  with  a  pair  of  stones, 
working  by  under-^eaxing ;  and  the  section  drawing  %.  2, 
k  given  for  the  purpose  of  deacribing  a  corn  mill  with  a 
pair  of  <tone8f  working  by  oreihead  or  upper-gearing.  I  shall 
now'fint  describe  %.  1,  generally,  and  also  with  my  im-* 
prorements  attached ;  and  afterwards  fig.  2,  in  like  manner/ 
A,  in  fig,  1,  represents  the  top  or  revolving  stone^and  b»  the 
bottom  or  fixed  atone ;     the  -wooden  frame  oV  eaaiiigy  by 
which  the  flour*  or  meal  la  collected  and'condncted  to  the' 
proper  channel,  to  the  sack 'or  receiver;  d,  is  the  driving' 
shaft  standin'Tf  upri|^ht  in  the  adjustable  step  e,  fixed  into 
the  lever  f,  which  is  held  and  supported  by  the  screwed 
itoB  h(At  and  capstan-like  nut        in  firm  and  sufficient' 
frame  work     fonntng  the  usual  means  by  which  the  re-' 
▼blving  •  atone  a,  ia  brouglit  closer,  or  set  further  apart,' 
or  made  level  whenever  required;  also  the  bush  or  collar  I, 
which  is  firmly  fixed  into  the  centre  of  the  bottom  atone  B, 
through  which  the  driving  shaft      ia  held  and  turns^^ 
ia  order  to'  give  motion  tot  the  revolving  atone  a  ;  the  bevel  > 
wheels  J,  will  aheW  where  motion  is  given  to  the  upnglu 
shaft- D,  by  wliicli  means  velocity  is  given  to  the  revolving 
stone  A,  and  the  grinding  process  carried  on.     *  ^         *  * 
The  above  described  mill  work-ia  common  to  moat  em 
miUa,  with  driving  action  below  the  atones,  and  to  no  part 
hereof  do  I  hrjr  any  cUdm;   But  of  the  following  improve- 
ments I  have  every  reason  to  be  assured  that  I  am  the 
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inventory  and  do  therefore  claam  u  my  own  inyention^  viz.| 
first,  of  a  better  method  of  fixing  and  canying  the  top  or 
revolving  stone  than  has  hitherto  been  used,  viz.,  by 

a  cross-armed  cast  iron  frame,  which  I  call  the  adjusting 
carrier  for  this  reason,  that  by  its  means  the  stone  may  be 
so  fixed,  adjusted,  and  held  by  it»  that  when  in  full  motion, 
it  will  be  carried  round  in  a  p^eet  equilibxium,— «  conse- 
quence which  every  practical  miller  knows  how  to  vahie 
and  appreciate, — and  likewise,  in  a  far  superior  and  more 
complete  metliod  of  feeding  or  keeping  a  pair  of  stones 
fegttlarly  supplied  with  com  for  grinding,  than  by  the  vwy 
M  plan  of  the  hopper  and  ehuf^  which,  by  the  adoption  of 
my  improvement,  will  be  entirely  done  away. 

K,  iig.  i,  represents  the  adjusting  carrier  in  its  proper 
l^aee ;  the  j<nnt  at  is  formed  by  a  square  hole  or  socket 
three  or  more  inchea  deep,  narrower  at  the  top  so  as  to  fit 
cixaetly  die  conical  or  tapered  square  end  of  Uie  upright 
driving  shaft  d,  atL  : — great  care  must  be  taken  in  fitting 
this  joint,  that  the  cross  arms  of  the  adjusting  carrier  K,  runs 
quite  square  and  level*  The  manner  of  fixing  and  hanging 
the  stone  to  H,  is  by  means  of  a  fiat  cast  iron  dreidarplate 
M,  (shewn  fliore  Mly  in  the  over^vtew  fig.  3,)  wlneh  plate 
is  fastened  very  firmly  to  the  revolving  stone  a,  by  four 
screwed  bolts  n,  n,  n,  figs.  1,  and  3,  passed  quite 
throiigh  M  sunk  into  it :  upon  this  plate  also  there  are  finir 
cavities  or  recesses  o,  o,  o,  o,  figs.  1,  and  S,  each  made  to  fit 
Jan  arm  of  the  adjusting  carrier  k,  and  it  k  by  passing 
a  strong  screwed  bolt  through  this  plate,  in  the  centre 
of  each  Qavity  or  recess,  and  also  through  each  arm  of  the 
adjusting  carrier  x,  shewn  at  r,  w,  P,  p,  figs,  1,  and 
whidn  imwed  bolts  must  each  have  a  piroper  nut,  and 
also  an  extra  nut  as  a  set  nut,  to  secure  the  first  nut  from 
giving  way  ;  and  it  is  by  this  means,  and  the  screwing  and 
unscrewing  of,  these  bolts  and  nuts,  that  the  revolving 

voiit  XV,  u 
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stone  A,  is  fixed,  adjuiited,  and  made  to  revolve  in  a  tnie 
and  perfect  maimer, 
lify  improved  feeder  for  a  pair  of  atam^  workad  nidi 

under-gcur,  is  iliewii  as  q,  r,  s,  fi^^  1.  a»  is  tlie  pan 
or  receiver  with  the  conducting  pipe  n,  screwed,  or  otker- 
vvise  iiistened  to  it ;  and  a  cast  iron  muuth-piece,  aome- 
wiial  in  the  form  of  a  beU,  but  vitk  a  hole  qidte  throf^gii 
it»  and  made  to  fit  looaely  upon  the  kmr  end  of  ibe  cohf* 
ducting  pipe  r,  so  aa  to  dide  up  and  down«  to  W  ralMd 
higher  or  brouglit  nearer  to  the  distributing  plate  which 
ia  east  in  the  middle  of  a  funnel  u»  (shewn  better  in  the 
mr^view  fig*  4^)  having  at  the  bottom  fcor  eavities  ov 
leeeitee  18»  fi^.  6»  which  are  made  to  fit  the  finir  eram 
arms  of  the  adjusting  carrier,  on  which  it  is  dropped  on 
and  fixed  exactly  over  the  eye  or  centre  of  the  revolving 
stone  A,  and  turns  round  with  it*  The  distributiqg  pkte 
thus  fixedt  will,  whether  the  atone  nma  qnieker  or  alower» 
legukto  the  fi^diqg  accordingly  in  the  most  perfect  man* 
ner  possible. 

To  regulate  the  delivery  when  a  more  or  less  quantity  is 
requited  from  the  feeder,  the  mouth-pieoe  s,  has  a  cross 
bar  near  the  bottom  inaide,  which  is  eaat  with  it^.and  ficom 
a  bole  in  the  centre  of  which  a  vnre  rod  v»  with  a  bead  at 

the  end,  is  passed  through  it  aiid  the  conductiiif,^  ]npe  R, 
and  the  pan  and  receiver  q,  and  jointed  to  a  lever  w» 
whose  fulcrum  is  on  the  frame  x,  whieh  is  &stened  to  the 
ceiling  or  otherwise,  and  firom  tbe  other  end  of  wbidi  kveir 
is  jointed  and  hangs  another  vrire  connecting  rod  whicb 
is  passed  tlirough  the  floor  into  the  looiii  below  or  other- 
wise, where — by  means  of  an  index  plate  and  a  painted- 
beaded  screwed  bolt,  with  a  thumb  or  winged  ant  when 
the  quantity  of  meal  ground  in  any  ^ven  time  ia  amv- 
tained— an  index  may  be  formed*  and  the  grinding  proceaa 
regulated  tu  the  greatest  nicety,  even  by  the  meanest 
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eapacitj*  The  feeder  fig.  o,  is  given  to  shew  a  different 
method  of  regulating  the  feeding,  viz.,  by  means  of  a  sort 

of  valve,  made  of  iron  or  otlier  metal,  to  fit  the  inside  of 
the  beiUlurmed  end  of  conducting  pipe  R,  through  the 
centre  of  which,  the  same  Idnd  of  wire  rod  is  passed  and 
acted  upon  in  the  same  manner  by  the  lever  w,  the  eon- 
neeting  rod  r,  the  pointed-headed  aerewed  bolt  and  thnmb 
or  winged  nut  z,  and  the  same  object  attained. 

Having  now  given  a  description  of  a  corn  mill  worked 
with  under-gear^  it  will  not  be  necesHury  to  give  so  minute 
A  desnipliini  of  a  »il  woriEed  by  over-head  or  upper^pear, 
except  in  this  parts  which  are  difl^rent  in  consequence  of 
the  driving  shaft  being  above  the  stones, — I  shall,  therefore, 
use  the  same  letters  of  reference  to  the  drawing  in  figs.  1, 
and  8g  wherein  the  objects  in  both  are  alike,  and  use 
arithmetical  numbers  in  those  parts  which  are  different  and 
require  further  explanation.  No.  1,  in  fig.  2,  represents 
the  upriglit  driving  shaft,  with  the  usual  gearing  14,  at^ 
tached,  and  forked  catch  2,  at  the  lower  end,  held  and  sup* 
ported  hj  the  usual  plumerblock,  and  having  a  centre 
pointed  or  rounded  blunt-like  point  at  the  bottom  end, 
made  so  as  to  fit  a  ccnteicd  hollow  or  cup  4,  made  for  that 
purpose  at  the  top  end  of  the  lower  shaft  5,  which  in  this 
case  is  called  the  spindle,— but  which,  with  the  exception 
nf  its  being  shorter,  and  not  having  the  driving  gear 
attached  to  it,  is  in  every  other  respect  the  same  as  the 
driving  shaft  p,  before  described  in  lig.  1,  viz.,  it  Las 
the  same  conical  or  tapered  square  end  as  at  l  ;  it  is  held  in 
ihe  same  kind  of  bush  or  collar  fixed  firmly  into  the 
centre  of  the  bottom  stone  b  ;  likewise  stands  into  the  like 
c4iu*teble  step  or  cup  fixed  on  to  the  lever  F,  which  is  held 
and  supported  in  like  manner,  by  the  screwed  iron  l)olt 
and  capstan>like  nut  g,  o,  in  firm  and  suiiicicnt  frame- 
work  n ;  and  which  ahio  in  the  same  way,  fi>rms  the  usual 
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means  ior  rai.>*liig  and  Jeprcssiiiof  tlie  revoh  Ina^  stone  a,  or 
making  it  level  whenever  required.  Xiie  above  mill  work, 
as  I  bave  before  stated,  is  coBunoii  to  most  com  mUb,  and 
to  no  part  thereof  do  I  lay  any  claim* 

Havin*^  before  described  the  particular  parts  which  I 
claim  as  my  iuvuntion,  in  reference  to  corn  mills  woi  kt  d 
bjr  undcr-gdaring,  as  in  fig.  1,  I  shall  now  do  the  same, 
that  is  describe  the  particidar  parts  I  daim  as  mj  umo* 
tion  for  eoni  mills  worked  hy  o^er-head  or  upper-geariDg, 
iu  njiciL-iiLc*  to  drawing  fi'^.  9,  viz.,  the  lower  shaft  or  spin- 
dle 5,  having  the  same  conical  or  tapered  square  end  L, 
the  adjusting  carrier  is  fixed  exactly  alike  in  both  cases, 
so  as  to  move  roimd  in  a  true  and  square  mamier,  and  the 
revolving  stone  A,  is  attached  to  it  by  means  of  the  same 
circular  cast  iron  plate  m,  (shewn  more  fully  \n  tliu  over- 
view 3,)  by  lour  screwed  bolts  N,  N,  N,  N,  hga.  2,  and 
3,  passed  quite  through  or  sunk  into  it;  having  also  the 
like  four  cavities  or  recesses  o,  o,  o,  o,  £gs.  2^  and  8,  made 
to  fit  likewise  the  fotur  cross  arms  of  the  adjusting  carrier 
k,  where  also  in  the  centre  of  which  four  strong  screwed 
bolts  are  made  to  pass  through  both  as  at  F,  P,  r,  figs.  2, 
and  3,  each  bolt  as  before  explained,  having  a  proper  nut* 
and  also  an  extra  nut  as  a  set  nut ;  and  with  wbidi  means, 
and  by  tlie  screwing  and  unaerewing  of  these  bolts  and 
nuts,  the  revolving^  stone  A,  is  fixed,  adjusted,  and  made^ 
to  revolve  iu  a  true  and  perfect  manner. 

It  now  remains  fiir  me  to  shew  how  and  in  what  mamMir 
the  stone  and  under  action  receives  its  motion  from  the 
upper  driving  shaft  1.  On  reference  to  fig.  8,  an  qvct* 
view  ri^prcsciitulivHi  of  my  adjusting  carrier  k,  with  two 
cavities  or  recesses  G,  6,  one  on  each  side  of  the  boss  or 
square  hole  or  socket,  into  which  the  forked  catch  jS,  at 
the  bottom  end  of  the  upright  driving  shaft,  is  fitted  and 
dropped  in^  and  carried  round  with  it,  and  thus  motion 
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is  given  to  the  lower  shaft  or  spindle  5,  the  adjusting 

carrier  K»  the  revolving  stone  k,  and  the  grinding  process 

csirried  on* 

Any  man  of  practice,  experience,  or  mpchanical  know- 
ledgCy  will  know  there  must  be  a  considerable  difference  in 
the  construction  of  my  principle  of  centrifugal  feeding 
when  applied  to  com  mills^  vrith  the  driving  action  ahove 
the  stones,  than  when  helow  and  quite  out  of  the  way,  as 
in  the  before  described  principle  in  fi**".  1.  lluwever, 
in  making  repeated  experiments,  I  have  contrived  three 
different  ways  of  adopting  my  plan  of  centrifugal  feeding 
to  the  driving  shaft,  when  above  the  stones,  (see  figs. 
2,  10,  and  12,)  in  which  the  pans  or  receivers,  also  mouth- 
pieces and  valves  which  encircle  the  shaft,  are  all  repre- 
sented as  being  cast  in  halves  and  screwed  or  otherwise 
&stened  together,  as  shewn  at  17,  in  figs*  IS,  10,  and  1^,  in 
order  to  their  heing  set  up  or  taken  down  whenever  re- 
quired, widiuuL  disturbing  ilio  shai't ;  and  tlic  shaft  should 
be  turned  true  as  far  as  the  height  they  occupy,  so  that 
the  hollow  spaces,  (shewn  at  1 1 ,  and  £0,  in  the  over-view 
4gB*  of  the  pans  or  receivers,  7,  and  13,)  where  screwed  or 
otherwise  put  together,  form  a  dear  passage  for  the  shaft 
#  to  turn  in,  without  shaking  the  iccdtrs. 

The  feeder  represented  at  7,  8,  and  9,  fig.  2,  is  what  I 
should  call  a  double  one,  and  will  be  most  suitable  for 
▼eiy  large  stones :  7,  is  the  pan  or  receiver;  fig.  B,  is  a 
fiont  view  of  the  same,  shewing  how  and  where  it  is 
screwed  together.  On  this  pan  or  receiver  are  screwed  or 
otherwise  fastened  two  conducting  pipes  8,  8,  which  are 
hnag  on  each  side  of  the  driving  shaft  1 ;  the  mouth-piece 
9,  which  like  the  pan  or  xeeeiTer  is  also  cast  in  halves,  and 
when  screwed  together  the  two  channels  1^,  1£,  are  made 
to  fit  loosely  at  the  bottom  ends  of  the  two  conducting 
pipes  8,  8,  so  as  to  slide  up  and  down,  to  be  raised  higher 
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or  brought  nearer  to  the  distributing  plate  t,  which  in  this 
case  is  also,  with  the  funnel  together,  ax&t  iu  halves 
with  «  hole  in  the  centre  to  endrde  the  eheft,'  as  shewn  an 
the  <Mrer>view  9,  which  fiumd  has  sJeo  ter  emtiefl 
or  recesses,  (18,  fig.  5,)  made  as  befiue  described,  to  fit  the 
four  cross  arms  of  the  adjusting  carrier  k,  on  which  it 
is  dropped  on  and  turns  with  it,  being  lixed  in  like  manner 
exactly  orer  the  oentie  of  the  eye  of  the  slone  a  ;  the  dis- 
tributing plate  thus  fixed  wiU  alao,  whether  the  atone  nna 
quicker  or  slower,  regulate  the  feeding  accordingly,  and  in 
the  most  perfect  manner  possible. 

To  regulate  the  delivery  when  a  more  or  less  quantitjF 
k  requiiedv  the  two  wire  rods  10^  10»  an  made  to  paaa 
through  the  iron  at  the  bottom  of  the  two  chaiuiels  of  thn 
mouth  piece  9,  on  which  it  hangs,  and  are  also  passed  . 
through  the  conducting  pipes  8,  8,  the  pan  or  receiver  7^ 
and  connected  to  a  double*headed  lever  1^^  whose  ftdcrum 
ia  in  n  frame  like  unto  the  one  at  Zt  %•  !#  which  ia  £m- 
tened  to  the  ceiling  or  otherwise ;  and  from  the  other  end 
of  which  lever,  is  also  jointed  and  hangs  a  wire  connecting 
rod,  in  every  respect  like  the  same  as  shewn  at  %•  1» 
which  k  likewise  passed  through  the  floor  or  otherwiaei 
having  the  same  index  plate,  pointed-headed  screw  bolt« 
with  a  thumb  or  winged  nut  z,  affording  the  same  means 
of  accuracy  and  the  like  results. 

The  feeder  shewn  at  fig.  10,  is  similar  to  one  half  the 
kst  described,  as  in  fig*  2.  The  difiecence  is,  that  in  cas^ 
ittg  the  two  halves  of  the  mouth-piece  14,  the  chamiel  end 
must  be  made  fest  and  dght  to  conducting  pipe  8,  and  ahN> 
room  left  for  the  kind  of  valve  15,  to  Moi  k  loosely  in?  and 
to  be  moved  up  and  down  when  required;  which  valve  is 
aho  cast  in  two  halves^  and  made  to  act  together  fay  means 
of  teeth,  made  to  fit  nicely  one  within  the  other,  (see  fig. 
II);  the  two  halves  of  this  valve  ace  drawn  up  and  let 
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dk>wti  when  required,  to  regulate  the  feeding,  by  two  wire 
xods  jointed  to  each  half  19,  and  to  a  douhle-headed  lever^ 
fig«  lOt  whose  fulentm  is  alao  in  afirame  like  the  one  at 
X,  fig.  1,  aad  k  actuated  from  the  other  end  by  a  simlhir 

wire  connected  rod  v,  and  index,  and  pointed-headed  ])olt, 
and  thumb  or  winged  aut  Zp  aa  bciigre  explained  at  lar£^ 
infig^  L 

Fig;  12|  is  another  auxte  of  feeding.   On  this  plan  the 

mouth-piece  T,  fig«  1,  and  the  pan  or  receiTer,  are  cast  or 
otherwise  put  together,  which  also  must  be  formed  or  cast 
in  two  halves,  and  screwed  or  otherwise  put  togother, 
hanng  a  hollow  space  (20^  figs.  1%  and  likewise  for 
the  shaft  to  torn  in  without  disturbing  it;  and  there  is  als^ 
two  channels  ^1,  21,  through  which  the  com  passes  to  the 
distributing  plata  t,  when  the  same  accuracy  in  respect  of 
reguladQr  of  Sdedii^  the  stones  is  obtained.  When  the 
/daliveiy  of  a  mtore  or  leas  quantify  is  required,  two  wire 
lods  9Sii  88>  are  jointed  to  the  edge  or  rim  on  eaeh  side  of 

-the  pan  or  receiver,  and  to  a  douljle-lieadod  lever  "2\],  on 
which  it  is  suspended.  And  the  diiiereuce  ol  this  phm 
fion  the  fiwrmer  is»  that  in  rc^gulating  the  feeding,  the  com 
aad  the  feeder  li^getfaer  must  be  lifted  with  it.  In  ef«y 
other  respect  it  is  aetnated  and  regulated  in  exactly  the 
siunc  manner  as  the  before  shewn  and  explained  method 
«  at  X,  Y»  2y  ^*  1,  and  with  the  same  precision. 

I  have  now  only  to  observe^  that  it  will  in  agieat  mea* 
sure  depend  upon  the  fancy  or  lildng  of  the  partiea  unqg 
my  feeders,  as  to^  which  of  my  plans  I  may  he  induced 
to  put  up;  and  as  the  same  may  be  made  eitlier  of  tin, 
ooppeTt  brass,  iron,  or  even  of  wood,  it  will  hkewise 
depend  upon  the  same  liking  or  ftnoy  as  to  whioh  of  tboeo 
materials  they  may  be  made  <^^ImMed  in  <Ae  BMf 
Chapel  Office,  September  \(Hh,  1838.] 
Sptcifiction  drawn  fay  tfae  Fatfiotee.  ^ 

y  *  ■"'  y 

/  •  •  •  . 

I  r'  • 
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Jb  Jamcs  Davis,  of  Wakoi-phce^  Lambeth^  Etgwre^  for 

improvements  in  Uie  manujacture  of  soap. — [Sealed  ^^rd 
April,  183i>.] 

Tiii^  invention  is  for  combiuinp^  fullcrs-earth,  pipe-clay, 
and  soda,  ai^d  also  pearl-ash,  fullers-earth,  and  pipeclay, 
with  acNip,  The  toda  or  pearl<4tth  employed  in  this  vanu* 
.  fiMtme  mmt  be  caleiiied,  bj  meltiiig  it  and  dien  aUowing 
it  to  cool,  after  which  it  must  be  ground  to  as  fine  a  pow- 
der as  possible ;  tlie  fullers-earth  and  pipe-clay  sliould  be 
well  diied  and  ground  to  a  fine  powder.  These  ingredients 
m  tlieii  to  be  intimatelj  mixed  with  the  peari-aah  or 
eoda,  and  Ineorpoiated  witli  the  melted  aoap.  The  dj^eeC 
of  this  invention  is  to  take  soap  of  the  ordinary  description 
and  by  means  of  fullers-earth  or  pipe-clay,  or  both  of 
these  articles,  to  obtain  a  vehicle  for  a  larger  quantity 
of  alkali  than  is  generallj  employed^  which  being  caktned 
will,  with  audi  ingredients,  when  eombined  wilii  eoanm 
soap,  produce  a  compound  that  Nvill  be  found  hi i, lily 
useful  as  a  cieaiu^ing  materialj  may  be  produced  at  a  com- 
paxatively  small  oosty  and  may  be  used  with  sea  or  other 
watsT* 

The  patentee  ofeeenres  lliat  he  is  awaie  that  elays  and 

tarllis  have  been  incorporated  with  soap  heretofore,  but 
this  invention  only  rekites  to  incorporating  fuiiers-earth 
and  pipe-cky  with  8oap»  when  such  earths  aitt  combined 
with  ealdned  soda  or  peail-ash. 

In  order  to  produce  a  soap  to  be  used  In  the  woollen 
inAnu£siCtures,  or  for  general  purposes,  and  washing  in  sea 
water,  the  fuilowing  proportions  must  be  observed.  For 
erefy  1596  pounds  of  soap,  take  5G  pounds  of  fulleia-ear^y 
dried  or  sladeed^  then  add  56  pounds  of  pipe-day,  and  \\t 
pounds  of  caktned  soda.  All  these  raateriala  must  be 
ground  to  powder  and  sifted  as  fine  as  possible.  The  125 
pounds  of  mottled  or  yellow  soap^  in  a  meltedatate,  is  then 
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to  be  poaradiiitoa  vsssdeoiitaiiiii^  tlie  pcwdeTyC^ 

the  abave-Mndoiied  nAtodnliy  the  wfaole  bemg  well  mixecl 

by  edntnig  er  grinding :  tlie  eoMipooiid  soap  thus  pvodnced 

is  then  poured  into  frames  to  cool.  It  is  here  ol^s  r\ed 
that  great  care  should  be  observed  in  well  combining  the 
neteriaK  and  the  miziiig  should  be  done  aa  quickly  aa 
poasiUe  More  the  soap  cools. 

For  a  aoap  to  be  used  for  washing  white  Hnen  in  salt 
%vat*^r,  the  ftdlers-earth  is  not  employed.  The  proportions 
of  the  compound  lor  this  soap  will  he  as  follows: — for 
eveiy  120  pounds  of  mottled  or  yellow  aoap,  take  112 
pounds  of  pipe-day  well  dried,  aud  add  thereto  96  pounds 
of  calcined  soda  reduced  to  powder,  and  mixed  in  the 
manner  before  described. 

ifor  producing  a  composition  or  soap  fox  washing  white 
linens  in  firesh  water,  the  following  pN^portiona  must  be 
obaarved:  For  eveiy  11  Impounds  of  aoap,  take  28  pounds  of 
pipe-clay  well  dried,  and  36  pounds  of  calcined  soda,  which 
reduce  to  powder  and  sift  as  fine  as  possible, — pour  the 
aoap  into  the  powder,  and  blend  and  mix  as  before. 

Xoifei  and  otker  ftngr  aoqpa  an  manafaelmed  aa  ttU 
lawa:  Sok  eveiy  1 18  pounds  of  curd  aoap,  take  SB  pounds 
of  fullers-earth,  slacked  or  driedi  and  SO  poundii  of  eakined 
soda ;  add  of  scented  oil  according  to  £mcy.  The  materials 
are  finely  ground,  mixed,  and  lonned  £or  use  as  beim 
described* 

Gslcined  peori-asli  may  be  employed  mstead  of  ealdned 

soda,  and  in  precisely  the  same  manner,  but  in  aboui  half 
the  quantity;  calcined  soda  is,  however,  to  be  preferred 
'in  making  all  soapa  which  in  using  come  into  eontact  with 
the  akin,  aa  pearl-ash  is  very  initating*  ^le  claim  aet 
fi>rt]i  is  for  incorporating  fullers-earth,  pipe-clay,  and  cal- 
cined soda  or  pearl-asli  with  soap,  as  above  described.—* 
limoUtd  m  lk»  Imvdmeui  Oj^cCf  October,  183^.] 
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0titinal  tfommuntcation. 


ON  THB  MODE  OF  PRODUCING  FAC^Sf  MILE 
COPIES  OF  MEDALS,  fte.--BY  THE  AGENCY 

OF  VOLTAIC  ELli-CTRlCITY. 


Sir, — You  rec^uesi  a  condensed  account  of  my  voltaic  process 
of  working  in  copper,  i  shall  endeavour  to  give  you  one^  pre- 
mising, I  shall  divest  it  m  much  as  possible  of  electro-cfaemicdl 
detail,  thai  It  imrf  he  vendefcd  quite  intelligiUe  to  thoee  ma^ 
^vaulted  with  Chat  science. 

H  hat  been  long  knMi  tbat  me  metal  mSi  precipitate  amiAer 
Ihmi  ha  aehitioii*  Ae  one  histatice,  if  we  take  a  sohttioD  of  sul- 
phate of  copper,  the  blue  vitriol  of  commerce,  and  dip  the  blade 
of  a  penknife  in  it,  in  a  few  seconds  it  becomes  coated  with  pure 
metallic  copper.  We  hava  here  aa  iailaa^  of  siaqple  eleetio- 
^hemieal  actiaiii  and  I  ntj  iqri  Ae  type  of  att  dm  expeihuMle 
1  hsva  bid^  yiibllriwd  an  tfm  asi^^acc*  Subaaqiacndyi  it  haa 
%eeM  ftemd  Aat  eappav  itailf  paaaeeaed  lliis  i|QaH^,  h^  acting  oa 
its  own  solutions,  and  to  a  much  greater  extent  than  in  the  &rst 
instance,  but  tinder  a  somewhat  different  condition. 

If  we  take  a  dean  copper  wire  and  d^  it  into  a  loltttion  S 
ihe  mlphate  of  ooppei^  m  tahiog  it  mat,  tva  find  no  pexcaptible 
diAifiieaiemadeonitiaiifAfie.  If weiMMrleke thacdqpper viiab 
or  iAip  of  that  metal,  and  adder  to  ona  of  kaeodaa  pieoeof  ainc, 
and  hend  the  two  metals  so  combined  mto  the  thape  of  die  letter  «, 
and  again  place  the  copj)er  end  in  the  cupreous  solution,  and  the 
sine  end  in  a  very  weak  solution  of  salt  and  water, — if  allowed  to 
remain  some  time,  it  will  be  found  the  copper  end  has  received 
a  thha  coating  of  adid  o<^per.  In  this  inatance,  aa  an  most 
othera  ooimeeted  with  contbued  galvanic  ammgemettt,  it  k  a 
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4uie  qua  von,  that  tbe  two  fluids  must  HQt  be  allowed  10  inter- 
single,  yet  must  be  in  comjctiflo  wilh  fladi  iMiMf. 

To  eflect  cliii»  wioM  «xpadleBti  Iftve  bcMi  iCMrted  lo^  wldi 
more  «r  lew  eneeeiei  intt  lo  g^ve  a  liflipk  ittutfratioii  of  how 
diis  may  be  efieded,  in  ofder  to  attain  the  result  nientioiied 
above,  take  a  piece  of  stout  brown  papt  r,  and  bend  it  into  the 
I'onn  of  a  piece  of  tube  about  three  inclies  long,  and  perhaps  an 
iock  in  diameter.  Tiiis  may  be  convenieatly  done,  by  bending 
die  paper  roiwid  a  pbial  to  make  it  ammie  the  denied  Ibnn ;  let 
tibe  c40ee  of  the  piper  overiap^  and  laeten  them  taifether  with  a 
bit  of  eealiqg  mx.  A  paper  tube  is  thus  obtained,  open  at  both 
endfy  but  one  end  must  be  closed ;  this  may  be  done  simply,  by 
cutting  a  piece  of  card  iiUu  the  shape  of  the  bottom  end,  but  a 
little  larger,  and  £stftemng  it  on  with  sealing  wax,  just  as  we 
would  take  an  impression  of  a  seal,  by  covering  the  diec  of  canL 
with  the  was*  and  while  soft  dip  the  end  of  tiie  pqier  tube  imo 
it  s  wbcft  aft»  wo  duJl  thoa  obtani  a  vemd  €^able»  to  a  eertahi 
cstent,  of  eontainmg  a  tuid,  yet  firon  its  poroua  teatture^  thii 
fluid  would  be  in  connection  with  any  othei  iluid  that  uij^ht  fiur<^ 
round  it  on  the  other  side. 

.  Having  obtained  such  a  tube,  we  three  parts  fill  it  with  salt 
awd  water,  or  better  still,  glauber  aalt  and  water,  which  is  a  eul» 
■lintn  of  eoda*  We  then  take  a  emnmon  drinkinB  lumhinr  eonr 
tiArfnf  a  onantitv  of  aulnhate  of  ampftr  in  amA  lakn  dm 

paper  tube  eenlaining  die  laline  eeluciea,  and  iiinnene  it  in  the 

tumbler,  taking  care  that  both  fiuids  shall  attain  the  same  level. 
If  we  now  take  the  bent  slip  of  copper  and  zinc,  and  pla<^  the 
oofpec  end  of  it  in  the  cupreous  aobitioD,  and  the  sine  end  in  the 
esiline  leliiliiiii  ffnntaingd  in  tube,  and  let  thia  mbmhs 

at  twtf  6ff  a  ftw  liflm,(>^  ^  *  warm  eitnalieii  to  anieh  tbe 
better)  it  will  be  fimndea  removing  the  eombined  pieem  of  metel* 

that  the  copper  end  has  obtained  a  solid  covering  of  pure  copper. 
I  have  here  described  an  elementary  voltaic  battery, — and  the 
mo8t  extensive  one  ever  constructed,  is  only  a  combination  of 
auch  s0ifh  arrangement  oottnected  together  by  eopper  whree* 
InthiaanMeMMaft  (be  innde  of  the  piper  tnb^t  nwiteiafit 
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the  saline  solution,  is  termed  the  positive  cell, — the  outside  one — 
the  tumbler  containing  the  cupreous  aolution — is  termed  the  ne- 
gMiva  eell.  Tbe  Mine  end  of  the  combfaed  Bwtds,  is  termed 
iIm  podtm  electrode,— die  copper  end,  tlie  negatiTe  electrode^ 
Widi  a  modilicttkm  of  this  very  simple  apparatus,  all  llie  expe- 
riments of  this  process  may  he  readily  performed.  I  have  judged 
the  a))ovc  explaiiatiotj  nocessary,as  many  persons  have  imagined 
the  apparatus  when  constructed,  was  in  some  way  or  other  coa* 
Mded  to  a  galvanto  bsMcrj. 

By  pcrfetmnig  tlie  above  expement^  w«  acquire  a  clear  idea 
of  voltaic  arrangement,  'whQe  die  eye  becomes  acquainted  witb 
tfie  phenomena  produced. 

Were  I  required  to  produce  an  exact  fac-simile  of  a  medal  in 
copper,  1  should  proceed  as  follows: — Suppose  it  were  equal 
in  size  to  balf-a-crown,  —  I  should  procure  a  piece  of  glass 
tubct  (asbovtgMglaM  of  the  largest  diameter  does  best)  and  then 
lake  a  piece  of  flat  glass  and  oil  its  suribce  slightly, — tbis  don^ 
I  pbee  one  end  of  liie  tube  on  oiled  glass,  and  pour  into  if 
some  fluid  plaster  of  paris,  to  the  depth  of  \  or  fths  of  an  inch ; 
when  this  sets,  the  oiled  <rlass  will  slip  easily  off,  and  a  porous 
bottom  will  thus  be  given  to  the  tube,  which  in  all  cases  should 
be  of  equal  or  superior  diameter  to  the  medal  required  to  be  co<^ 
pled.  This,  and  a  conmkm  siae  drinking  tumbler,-  comprebendi 
nearly  all  die  apparatus  lequbed* 

I  sbeuld  now  procure  two  pieces  of  pretty  thick'  sheet  lead^ 
and  with  a  plane,  smooth  one  of  the  surfaces  of  each  piece,  in  the 
manner  wood  is  planed.  I  then  take  the  medal  to  be  copied,  and 
place  it  between  the  br^ht  surfaces  of  the  pieces  of  lead,  and 
place  tha  whde  under  a  prsss.  Should  the  m^lal  not  be  ver^ 
Isffge,  i  copyingpresa  will  be  flrand  sufficient,  bitt  when  larger; 
a  more  powerfid  one  is  requisite.  In  eidier  case  the  object  to  be 
acted  on  must  be  under  Ae  centre  of  pressure* 

When  removed  from  the  press,  a  most  exact  mould  of  each 
side  of  the  medal  will  thus  be  obtained.  I  now  take  a  piece  of 
copyer  wire,  mying  in  length  according  to  tlie  size  of  the  appa- 
«8tus,*4u.liie  present  instance,  firom  IS  to  16  indiet  may  be 
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used. — To  one  of  its  etids,  I  solder  a  piece  of  zinc,  rounded,  and 
sufficiently  large  to  go  iato  the  gas  gUaa,  To  the  other  end  1 
solder*  ooe  of  the  leaden  mmildt.  I  havtt  now  what  is^tenned  • 
galYanic  pair/'  the  leaden  mould  comitltiiti^g  dm  negative  dec* 
tiode,  and  die  sine  the  positive  one. 

The  wire  is  now  bent  in  audi  a  fi»ran,  tliat  the  lead  and  the 
zinc  wjll  he  oppost'd  to  each  other, — the  opposed  surfaces  being 
distant  about  1 1  inches.  To  effect  this,  bend  the  wire  into  a 
right  angle,  at  its  junction  with  the  lead,  and  place  die  lead  an  H 
horisontal  poaitkui^  at  the  bottom  of  the  tumUery — the  isqiveiied 
aide  bei^g  uppermost.  The  g»s  glass,  widi  its  plaster  bottom, 
must  now  be  pieced  exacdy  over  the  lead  mooULf  Tjbe  wir» 
must  again  be  bent  in  the  shape  of  the  letter  v,  in  order  that  the 
zinc  end  may  go  into  the  gas  glass,  and  touchy  or  nearly  so,  its 
plaster  bottom.  This  like  the  lead,  must  lay  horisontally,  on  tlie 
bottom  of  the  interior  cell.  To  conveniently  effect  this,  the  vs^ 
^  the  wire  ahonld  be  soldered  to  the  centre  of  the  line  disc. 

These  enang^ments  beii^  neatly  effected»  I  now  poor  «  hot 
saturated  solution  of  sulphate  of  copper  into  tlie  tmnUer,  bang 
in  connection  with  the  lead. — A  few  undissolved  crystals  may  be 
added  with  advantage. — I  next  povir  a  hot  solution  of  glauber 
salt  into  the  gas  glass,  in  connection  with  the  zinc,  taking  care  it 
does  not  exceed  die  level  of  the  fluid  in  the  outside  cell.  This 
letter  solution  must  not  be  setumted,  bnt  only  e  ftw  ciystsls  of 
liie  salt  put  in  the  water.  Thismay  now  be  allowed  to  remeinibK 
a  day  or  two,  until  the  Une  colour  of  the  eupreous  solution  is 
assuming  a  pale  green ;  then  add  a  few  crystals  oi  the  salt  of 
copper. — Should  a  very  thick  deposition  of  copper  be  required, 
it  is  well  to  renew  the  solutions  entirely^  as  the  add  that  ia  aei 
free,  materially  interferes  with  the  sueeess  of  the  process. 

This  process  may  be  quickened  ia  a  very  great  d^grecb  by  tiM| 


*  The  wire  should  be  soldered  to  the  blank  side  of  the  lead. 

f  In  ovdcv  dnt  die  gee  ffian  my  not  rttt  on  the  plate  to  be  deposited  on, 
I  suspend  it  by  a  wooden  aillsr,w]ucil  rests  on  the  outside  vesseV  and  keeps 
the  htfttom  of  the  OMiile  oae^  at  a  qwrtsr  ef  an  indk  <lis^^ 
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ipplication  of  heat,  and  the  metal  so  deposited,  is  of  a  miioh 
pari«r  dMawter  to  tkat  depoHlMi  mder  a  tmiinwtt  ttaipentiire, 
Tht  iypiiiii  1  hnt  dtaerflxd,  wiayba  fcjpt  al  •  icwpr  rilBtt  of 
imi  IM 10  160^9  bjr  being  plaeed  at  the  aide  of  a  fire^  >i 
ds'pMvilioM         a  V€>ry  6w  Immtv, 

When  it  is  judofed  the  requisite  thickness  is  (U  posited,  1  pro- 
ceed to  get  the  copper  so  deposited,  otf  tlie  mould,  us  tullows 
Previous  to  immersing  the  lead  into  the  soliitioii»  I  generally  vir<* 
■fiiii  tlM  bMii  and  edgea  of  the  SMmld*  to  prevent  depoaHion  on 
mif  olhar  portion  of  iti  iorfteo  than  that  oppooad  to  llio  sine. 

Onromonnf  kftom  dwapparatM,  Ifilolliaedgaaof^aop* 
per  until  they  are  flush  or  parallel  with  the  lead.  I  then  hoit 
the  copper  side  by  holding  it  over  the  fire,  and  suddenly  ])]uni^e 
it  in  cold  water.  On  examination  it  will  be  found  some  portion 
is  loosened  horn  ^  lead,  when,  by  inaerting  the  edge  of  a  knift^ 
the  plate  of  coj^per  will  come  readfly  off^  beariiq^  a  maai  exmt 
impraat  of  die  of^uial* 

I  kavo  fliae  ftor  deaenbed  lioir  to  proceed,  in  tlw  progress  of 
taking  a  single  medal ;  but  it  will  at  once  be  perceived,  that  the 
same  instructions  apply  to  a  sheet  containing  an  indeiinite  num- 
ber, by  only  enlarging  the  apparatus.  By  exactly  the  sane  pro* 
etM  beio  deseribed,  1  have  tneceeded  in  obtaining  exact  copiea 
of  engraved  wood  blocki  and  copper  plateot  I  bavo  ako  ane* 
eeeded  in  stereotyping  in  copper,  some  elaborate  omanwntai 
prmthig,  equal  in  area  to  a  large  octavo  page. 

I  have  used  lead  for  most  of  my  latter  experiments,  mstt  ad  of 
copper, — as  that  metal  precijHtates  copper,  when  in  connection 
with  zinc,  and  it  is  mnch  easier  got  off  the  mould,  in  consequence 
of  tbe  different  degrees  of  expansibility  posaesaed.by  two 
metals,  on  the  application  of  beat  The  time  oocnpted  by  tbe 
iHiole  process,  is  alao  materiaUy  abridged.  I  have  not  yet  bad 
an  opportunity  of  trjring  the  "  fusible  metal,"  that  melts  at  a 
teniperature  of  212^  Fahr.  It  must  also  be  borne  in  mind,  th«it 
as  far  as  our  knowledge  extends,  it  is  an  electrochemical  law, 
that  a  wuiaUic  surface  must  be  preienty  before  we  are  able  to  pre-^ 
estate  a  metal  from  its  acdntioii. 
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Want  of  s|i«oe  compeU  me  to  omit  several  mimitMBi  thai  nf 
•KpavMMB  bat  NggMtad^  b«t  cnoagfa  Ina  Immi  atid  to  iHailiMto 

tMNI* 

I  hare  every  reason  to  believe  it  mi^t  be  found  advantageous 
to  ty])e  founders,  for  the  matrix  from  which  they  cast  type^  AS 
copiper  precijpitates  v^  readily,  on  a  aur^Ace  of  type  metal. 

la  ccifteliwMaab  I  mqt  add^-^l  ham  no  pavaonal  intoarian  of 
flnmg  iUi  yocwi  to  penwhry  advuagc^  ahowU  il  be  cap»» 
Ue  offaoiog  ao  applied*  tntt  alMiaM  M  att  Hmm  M  hapj^k 
ee— wnnfeattiig  my  expaiwM  of tlie  matter  to4fcoae  teiWM  of 

applying  It  ill  the  arts. 

My  own  expectations  have  been  fully  realised,  as  it  has  been 
a  neana  of  iUoatraliDg  a  fakherto  unsolved  geotogM 
aomiactiwi  wMt  aoane  peoaKar  viowa  I  holdea  the  eri^fwti 

Tbomas  Spsmceb. 

Liverpool,  Dec.  lith. 

SttUntiUc  ^otU$»^ 


REPORT  OF  TRANS  ACTIONS  OF  THE  INSTITUTION 

OF  CIVIL  ENGINEERS. 

On  Steam  Boilers  and  Steam  Kogmea.*' 
(Contlnaad  ftwn  p^.  IM,  YcL  XV.) 

Tl»  elfeet  of  0  diffieieafc  practice  aa  legaida  lapiday  of  com* 
baaUoft  and  amagaamal  of  paita,  eatirdy  diatarba  tba  ffalatioB 
betwiikt  beilen  of  eqaal  aiirfteea;  die  table  ahewa  an  abnoat 

pefect  identity  in  the  total,  the  radiant,  and  the  coramtmicative 
areas,  between  the  mean  of  eight  experiments  on  the  wawon  and 
eleven  on  the  locomotive  boiler,  and  the  locomotive  boiler  would 
pmaat  between  ft  and  4  tiaiea  grealer  aarfiice  to  abeorb  the  beat 
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generated  on  the  grate  tlian  the  wagoa,  if  the  rate  of  cambustion 
mmm  tke  Mine  in  both,  but  rate  of  ooiiMWtion  is  awm  timn 
wan  nfid  m  «b«  lawniriyi^  and  fmwtywiitly  ika  loemMMivt 
dom  not  ofler  one4iaIf  tlw  taHbce  of  die  wagop  boiler  fur  Um 
alMMplMii  of  die  iMftt  prochMed  fipow  oqiM^  waiglmi  of  fiwl  k 
the  same  time.  The  result  of  this  discordant  practice  is  a  loss 
by  the  loc()mf)tiv{>  of  one-tliird  of  ihe  heat  which  is  realized  in 
the  wagjoa  boiler;  tiiat  the  rate  of  evaporation  from  equal 
surfacM  it  wigwMtod  in  tke  looooMtltftt  by  66  ptr  eeot^  ao  that 
Ae  McicM  of  «nqpoMdvit  powiT  w  iileii^ 
por  cMt.  of  IInL 

Tbe  loeomochre  posaoMai  peeoliBr  advantages  in  the  tluBMat 
of  the  metal  comjiosinjyf  the  tubes,  and  the  sub-division  of  the 
heat,  but  these  are  more  than  neutralized  by  (lie  exceedm^rly 
short  period  of  the  duration  of  the  heat,  from  any  given  quantity 
of  fuel  about  the  boiiar*  This  noat  important  subject  of  time  is 
diaeuned  m  a  aenaa  of  propositMnis  based  on  tbe  fidlowiiig  prin> 
dplea: — The  atructnra  of  the  boiler  and  ite  node  of  scttiqg 
oocanon  the  heat  to  trsvd  gianter  or  -leaa  distences,  and  over 
very  unequal  extenu  oi  surface  In  ( c^ual  times,  and  the  vaUie  of  * 
time  will  be  appreciated  by  referring  it  to  the  rate  of  combus- 
tion, to  the  distance  passed  over  by  the  products  of  cQBriboation 
beibre  they  quit  the  boOert  tbe  traie  in  which  the  heat  tnnrenei 
the  boi]er»  and  to  the  period  of  the  duration  of  the  heat  about 
equal  areaa  of  auHaoe.  These  lenuurkaUe  dements  give  rise  lo 
eleven  propositions,  which  are  fully  discussed  and  illustrated  by 
tabulated  results.  The  peculiar  action  which  takes  place  on  tlie 
metal  of  the  boilers  is  indicated  by  the  phrase  inlensily  of  the 
calorific  action^  since  there  are  invcdved  many  actions  wluch  are 
entirely  independent  of  the  temperature  of  the  fire.  The  rek- 
tioae  fumiahed  by  aome  of  these  propoaitiona  are  &eta  aeregaids 
the  relative  action  of  the  fires,  and  famish  appropriate  measures 
of  the  effects  of  different  systems  of  practice  on  the  durability  of 
the  boder. 
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tlie  preeefing  ahstittct  bsving  beenvead,  Mr»  Parki  remarked 
tiiere  wote  ao  naoy  ekmenta  to  be  taken  into  eonrideratkm — llio 
evapmtion  waa  tSSt^tXeii  hj  so  man^r  cireimiataneea — there  wet 6 

so  many  things  left  untold — that  he  hoped  some  of  the  man^ 
who  were  capable  of  making  experiments  would  give  their  assist- 
toce.  Every  day's  work  was  an  experiment  which  ought  to  be 
eareftiUy  registered.  He  bad  great  diHIiculties  on  many  points, 
j^ardcafaoly  witli  le^eet  io  the  locomotive  boiler  and  the  tb!n« 
Aeaa  of  tlie  keal-abaoibing  aur&ee.  It  had  been  stated  on  n 
jwrecedihg  etrnttig  that  Dr.  Ure  had  proved^  it  two  vessels  of 
equal  size,  the  one  of  tluti  ami  the  odiur  of  thick  metal,  be  placed 
ill  a  sand  batii,  there  will  be  more  water  evaporated  in  a  o^iven 
time  by  the  thicker  than  by  the  thinner  vessel*  This  was  very 
estnuNiffinary,  aidce  he  tbongbt  dwt  S6  per  eent.  wotdd  be  lost 
in  the  loeomotiye  boiler  if  the  tubes 'were  of  ^uUe  the  thick- 
nees.  The  efibet  of  thidcness  of  the  material  was  evident  in  the 
experiments  which  every  boy  has  made  with  the  paper  boilers 
over  a  candle.  The  real  cause  of  the  destruction  of  boilers 
is  the  application  of  heat  to  thick  surfaces.  Auoth.er  subject  of 
^eetillar  impilrtihiee  u  the  temperature  at  which  the  heat  leaves 
the  Mler  and  enters  the  chimney.  He  had  made  experiments 
.  M  thie  ift  Wa»#kdct'  and  proved  that  he  eonld  not  boil  the  water 
In  •  vessel  at  ^  top  of  a  ehimney  90  ftet  high ;  the  tempe- 
rature never  exceeded  180*^  F.  It  was  ar<rued  that  more  of  this 
heat  couUl  not  be  used,  but  the  Cornish  engineers  had  shewn  that 
to  be  an  error,  having  surpassed  his  results. 

Another  sabjeet  n  the  eonstant  loss  of  heat  by  radiation ;  h^ 
hmd.  attempltd  «o  aeeertain  this  with  Mr.  Wieksteed ;  the  boilers 
«l  OU  Petd  WM  iBOivefed  with  eindeis,  so  that  hot  little  ladift- 
tioo  would  tako  place  but  from  the  firont  or  bed ;  still  the  qnan* 
llty  of  heat  vvluch  goes  off  is  considerable,  and  one  gi  eat  source 
oi  waste.  They  had  observed  with  great  care  the  quantity 
of  coal  requisite  to  keep  die  boiler  hot ;  this  would  ftnrnish  some 
mcastire  of  the  loes  due  to  radiation. 


VOL.  XV. 
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$t4  8ck€nt\fic  Notices, 

The  attenlitHi  ol  tlie  moetinix  having  been  called  to  M.  D'll^r- 
eourt\s  artificial  graniie  Sot  nilways,  blocks,  and  otber  purposes^ 

Mr.  RMlrirh  MMilMd  tk»t  Iw  ImmI  ibowt  •  iMntli  m»  laid 
cloifii  Uadkm  of  Seoftdi  Ai|iIm1i«,  Cvro  fai  aqMn,  on  • 
portion  of  Ao  Sowii—iytMi  Mlway.  The  fltepor  woo  pot  io 
while  th^  blocic  was  formed.  It  was  Hanoi  to  bore  holes  anil  to 
lix  the  chairs  l>y  holts;  he  had  wished  to  asmtam  how  far  ilm 
blocks  wmUd  stand  the  driving  in  of  the  bolts,  without  any 
borinfr ;  tliey  bore  thk  witbout  any  apparaot  injury,  and  bo 
tifeoogbt  tbaao  Uocka,  wei^ifaig  abool  3i  emu  vookL  aOMVor  tlio 
ywpoie  bolter  tlooi  Uodco  10  oibtr  Miotiili. 


April  30,  1839. 
The  President  in  the  Chair. 
**Oix\he  supply  of  Water  trom  Arteatan  Welia." 
By  R.  W.  Mylne. 
AfUmm  wdkp  oo  oiliod  iroiii  tbeir  htunag  hem  oniginaUf 
odoptod  m  ihe  pmineo  of  Aitoia,  Ij      Bmono  coUed  Aito* 
are  oaoidlj  node  by  boring  vertieelly  tinoaf||li  o  deep 
stratum  of  clay  into  one  of  sand,  which  generally  contains  water. 
The  water  will  rise  to  a  considerable  height,  depending  on  the 
okvotion  of  the  point  at  which  the  sand  stratum  crops  out  from 
voder  the  bed  of  ckqr*  Xho  London  bono  It  pacidMnly  odaptod 
IbrdieaowelkMODdiokigobonl  of  dndk  io  o  diidi  Indng  of 
•and,  supporting  a  deep  bed  of  da^»  knoom  os  liie  Iiondon  bfaii 
clay.   On  boring  into  tbia  sand,  or  into  the  dialk,  the  water 
rises  to  various  heights,  and  it  has  l>e<'ri  ihon^lit  that  an  alnnulaiit 
supply  for  the  metropolis  might  thus  be  obtained.    With  the 
view  of  ascertaining  what  dapondcnco  cm  be  placed  on  this 
oanree^  tbo  New  RiTor  Cfumftmy  annk  o  wdlft  the  dotaib  of 
wbkh  form  lihe  auAgeot  of  iliii  oownwaileeiion.   Beftto  cnterioK 
on  theie  the  anilior  mentiono  aeveral  inHmny  of  wcUe  aupplted 
iVom  the  iand  springs  in  various  parts  of  the  metropolis,  and 
other  parts  of  the  couuLiy.    In  most  of  these  the  supply  has 
been  so  affected  by  neighbouring  wells,  or  the  upper  ground  and 
buikUoga  bave  been  so  endangered  by  the  Unrgi*  covitieepiodiictd 
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\Si  consequence  of  the  fine  sand  being  pumped  away,  |he 
welb  have  been  abindoned.  Several  Temarkable  iastanees  of 
the  elfeets  of  tlih  subetdeiioe  M  detailed  lA  tbis  oomaiiuiicatioiit 
Bvperieaee  tfatts  appearing  to  shew  that  little  di^ndeaee  ean  he 

j^laced  on  the  sand  sprirtgs,  it  has  been  been  suggested  to  sink 
tlirough  into  the  clialk  ;  but  the  supply  from  thia  soutce  also  ia 
affected  in  a  remarkable  manner  in  Various  cases. 

The  author  then  proceeds  to  give  the  partieulan  of  the  dak** 
idf  the  vmM  ia  the  Hampstead  Road.  In  Mavch»  1S85,  an 
excavatiaiiy  10  ftet  In  diameter,  and  feet  deep,  waa  made ;  the 
aides  were  supported  by  w<oodeR  curbs  with  puddle  at  die  bacic  i 
so  as  to  shut  out  the  land  springs.  At  tliL-  bottom  of  the  cuibs, 
just  in  the  bhle  clay,  a  cast-iron  footing  was  added,  and  a  brick 
diaft  of  1 2  feet  6  inches  diameter  carried  up  to  the  surface  of 
the  groand*  The  excavation  #as  oontinned  for  69  feet  tliioiigh 
the  ciay,  ateined  with  9*iBch  brick  work  in  oeaftent,  iftm  ringa 
fkead  al  wtirj  8  feet  of  the  brickwork,  and  of  a  greater 
diameter  than  the  shaft,  and  projecting  into  the  claj  a  few  inches 
so  as  to  support  the  shaft  in  its  progress ;  tlic  brickwork  u  as 
continued  through  57  feet  only,  leaving  2  feet  ot  clay  tor  a 
a  foundation.  The  excavation  was  now  reduced  to  10  feet  9 
■Mhes,  fer  the  purpose  of  intfOdacing  cast-iron  cylhiders  fenued 
of  ifca  legmotta,  6  feat  in  length,  united  by  bohs  thnmgh  flsMhea 
4n  the  inside^  and  leaving  0  feet  9  inehes  clear  diameter.  These 
being  joined  together  were  forced  down  by  hand  screws,  as  the 
sinking  contiiuied  through  the  2  feet  of  bhie  clay  and  through  10 
feet  of  soft  mottled  clay,  at  the  bottom  of  which  w  ater  appeared* 
*  The  weU  was  kept  dry  by  an  eqgmie  and  two  S-inoh  pumprin 
two  lifts,  and  tho  sinking  contMwed  fer  8  feet,  dnoa^  a  bed  of 
fine  brown  sand.  Ckvilies  were  now  discovered  behind  .the 
Oyhndeni,  wMcii  were  fereed  out  of  die  perpendicular  by  the 
unequal  pressure,  and  becaaie  completely  jaiiibcd.  A  second  set 
l)f  cylinders  was  now  prepared,  and  the  sinking  continued  for 
26  feet  through  the  remainder  of  the  dark  brown  sand,  soft  mol« 
-tied  day,  a  thin  layer  of  pebbka  and  black  asnd  closely  enw 
MM»aiid4feet6uidMa«f  dark  ^Mnmsand.  Ganciea  again 
formed  at  the  baekr  apd  Ae  cylmdera  became  jambed. 
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A  third  set  of  cylinders  was  now  prt  pared,  o£  7  feet  4  inclie?^ 
diameter,  and  the  siakinj;  continued  tlirough  7  feet  of  dark- 
brown  sand,  and  5  feet  of  dark  ^pikkwnd,  whtn  they  i^pin  becanie- 
jMDbed*   Jhuiag  the  btts  portion  of  tbe  wmrk  fraoi  dafficnkjr 
WM  experienced  fron  thft  faiowh^-  of  the  sandi  often  to  tho 
height  of  6  feet;  tfata  oeceaiooad  lorge  eavitiee  befamd  the  cytio^ 
ders  and  tlu*  brickwork  ;  several  sefriwnts  of  the  former  wer& 
Iwtiken  at  their  vertical  ftanchcs,  and  the  lower  part  of  the  latter 
was  much  cracked.    A  large  cavity  also  was  formed  at  the  back 
of  the  brick  afaaft  about  60  teet  firam  the  aar&ce«   The  settle- 
neni  of  tfao  gnmnd  at  tkw  amftco  was  bo  esteoaive  that  tho 
pumping  wBt  diieoBlioned  unt3  the  pUa  wggeatod  by  Mr* 
Shnpson,  of  oontkiutng  tlie  sinking  with  the  water  In  the  weU, 
was  Uilopted. 

For  this  purpose,  in  Aiiirn'^t,  1830,  a  wrouglit-iron  cylinder, 
62  feei  long,  and  5  faet  10  inches  dianeter,  formed  of  boiler 
pbte,  was  lowered  to  the  attrfitfe  of  die  sand,  which  bod  beoomo 
eooaolidated  under  the  prentxre  of  the  water,  and  wai  removed 
by  an  tnstmnient  called  a  nmer,  which  holda  about  two  busheU*. 
Tlie  cylinder  wm  forced  down  by  hand  screws  on  its  upper 
edge,  through  the  reiuaiiider  of  the  quicksand  stratiuiij  thronuli 
a  bed  of  sand  with  Aiais  and  pebbles,  and  through  a  bed 
of  chalk  and  flints,  into  the  chalk  too  depth  of  12  inches. 
The  water  and  sand  being  now  shot  on^  well  waO  dried*  and 
in  March*  IW,  the  sinking  eontintied  in  -die  Usual  inaoner  to  ft 
total  depth  of  183  feet^  the  ehalk  beii^  suffieiendy  mdumted 
not  to  require  lining.  The  water  now  increased  considerably, 
and  tlie  chulk  was  excavated  to  an  enlarffcd  diameter  below  tlie 
bottom  of  the  wrought-iron  cylinder,  for  tbe  purpose  of  forming 
a  brick  footing.  On  the  top  of  this  was  placed  a  broad  cast^ 
iroa  ring,  upon  which  rested  a  series  of  caat-dron  flinders  of  a  * 
dear  dtameter  of  4  feet  7  mciies^  wfaioh  wore  infcrodoeed 
within  the  wron^it-iron  tnbe,  for  die  purpose  of  strei^themng 
it,  and  guardinir  a<,';iiiist  tiie  admission  of  gand  in  case  of  its 
faihire  from  corrosion. 

In  February,  ldd8,  the  works  being  complete,  the  puinps  of  1 2 
inches  diameter  were  introduced  in  two  lifts ;  and  in  August*  1898t 
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when  the  springs  were  tbort^  and  in  March,  1889,  when  the  springs 
were  at  their  beat,  an  experiment  of  two  weeks  waa  made ;  the 
result  of  the  finrmer  was  14,899,  and  of  the  latter,  80,499  cabin 
fieet  per  daf  of  24  hours.  The  total  expense  of  iIm  well  wai 

£12,419.  14s.  Id. 

The  paper  is  accoinpauu  J  hv  a  co})y  of  the  report  of  Janies 
Simpson,  Esq*  in  which  the  plan  adopted  for  the  completion  of 
tiie  works  is  reeommended,  Mr.  Simpson  details  the  difficulties 
whidi  had  been  met  with,  and  particuhurly  th^  extensive  subsi^ 
deuce  of  eardi  eaused  by  die  removal  of  the  sand.  This  fiur 
tsxeeeded  theitaantttydne  to  the  oontentsof  the  well  at  the  lower 
eand  stratum,  ;iud  ilu'  subsitltrnce  proceeded  inoi^t  rapidly  when 
the  water  was  pumped  out  of  the  well.  The  experience  of  wells 
near  tlie  metropolis  shews  that  the  springs  in  the  chalk  are  much 
maie  abundant  than  in  the  sand,  but  in  order  psopedy  to  talM 
advantage  of  *  them,  adtta  must  be  diiven  to  oollect  ,die  water 
iirom  the  teures  m  die  csvemoaa  structure  of  the  chalk.  The 
report  proceeds  to  speak  o£  certain  methods  of  securing  the  pre» 
sent  works,  and  of  prosecuting  them  by  either  driving  an  iron 
(pile  curb  or  sinking  iron  cylinders  cast  in  entire  circles.  The 
•former  could  not  be  recommended,  as  a  considerable  further 
wbsideDee  would  be  d»  oonse^picnee,  and  the  shaking  of  the 
ram  wonld  endanger  the  works.  The  latter,  meduid  nqgiit  be 
adopted :  it  is  performed  with  common  boring  rods  snd  tools, 
the  shells  or  buckets  are  litted  with  valves  opening  upwards,  and 
the  material  is  raised  by  them  with  the  greatest  ease.  When 
the  cylinders  become  set,  or  when  they  do  not  sink  in  proportion 
to  die  material  remosed,  they  m  slightly  jarred  by  a  heavy 
tkdge  hammer.  The  advantage  of  keeping  die  wal£r  in  equili- 
Jmnoi  inside  and  outside  the  cylinders  is  very  great,  and  Uie 
method  has  been  in  many  cases  peculiarly  succcssfuL 

The  paper  is  accompaiiicd  by  a  section  of  tlio  works  and  the 
strata,  and  by  drawings  of  the  various  tools  employed. 

■ 

Mr.  Brunei  stated,  that  die  succession  of  the  strata  here  de»* 
:^Mribed  was  nearly  the  sane  as  they  had  met  widi  at  the  TuimeL 
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Mr.  Smpton  rcnurkcdf  iImiI  gvartcit  cawlio  mi  tttpUUf 
iadnmwtg  woodimom  wpecikig  tlie  •tina  n  «b»  put  «f  tfat 
Wfitrn|iotii  fcoi  irtiilwM  fc—tro  of k  at  ■■oiliir  part.  AtLan* 

feclllt  fbf  ttftJMMf  is  ths  MMW  thflft)  ^hCM  VM^C  be  gI4fli1  <NI 

one  side  aiul  sand  on  the  other,  and  the  Loiiduu  clay  is  here 
about  32  feet  below  Trinity  high-water  mark :  near  Chelsea 
CoUe|^  tlw  hastikm  di^  is  met  with  at  the  depth  of  38  £wt^ 
•Aer  pMMV  thrai^  Mod  and  gniTd;  «mI  a  litde  farther  on» 
^mteKi^aBdaiiUiecl^iaicacMwidioiit  paMog  iSbnw^ 
my  aaod*  and  m  Ak  loealitj  tbe  dudk  b  tmidied  at  945  ftet 
below  Trinity  high-water  mark.  It  was  a  remarkable  fact  that' 
thev  shmild  have  rt-';ic]iL-d  chalk  at  so  small  a  tk'pth  in  the  Tot- 
tenham Court  Koad  well*  The  alterations  in  the  strata  are  so 
graatt  Amk  no  am  wbo  baa  bad  any  aayrienae  of  weUi>  will 
fanUua  to  infer  fioaa  oiia  piaoa  wbat  will  occar  at  anaAct«  Tba 
ff"*"  amplojfad  at  dns  wdl  waa  a  twcoly  baraai  and  iporfcad  at 
an  axpenae  of  about  £9.  7a.  per  14  boara.  Hue,  boarever,  is  a 
very  small  part  of  the  expense  of  supplying  water  to  houses,  as 
the  water  has  to  be  rajiied  to  the  houses,  and  the  cost  of  pipes 
must  be  mciuded.  it  was  not  very  intelligible  how  water  was  to 
be  raised  Gram  90  mmj  SeH  below  high-water  aaatk,  and  aap» 
plied-at  the  aame  eoat  aa  water  taken  horn  tba  Thaaan  at  tbt 
level  of  b%h  water. 


May  7,  1830. 
The  President  in  the  Chair. 
*  The  Sewage  of  the  City  of  Westminster,  described  and  delineated*' 
By  John  £•  Janea,  A.  Jnit»  C.  E. 

thh  oommmueatMNi,  eonBisdng  of  a  large  map,  plans,  sectkm?, 
and  tables,  with  a  description  oi'  the  n  age  of  the  City  of  West- 
minster, is  prepared  in  consequence  of  the  Council  having  directed 
attention  to  the  great  importance  of  this  subject. 

The  author  having  remarked  on  the  magnkvde  of  i3te  mA^tdt, 
an  tbe  defective  atate  of  tbe  legblative  enactmentiy  and  on  the 
neeemnty  of  employing  u  worka  of  inch  impeftance  Ike  most 
eminent  pidbMioiial  aiiiMc^  aa  Ima  been  seea^ 
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Commknioners  oi'  this  district,  Uirecu  hx&  observations  to  the . 
fbUowng  Milgfteta : 

I* — The  htttor^r^yf  Sewage,  embracing  the  progress  of  kgisUH 

tion  on  Sewage  or  Drainage  to  the  present  time. 
2. — ^The  principles  of  Drainage  as  applied  to  Westminster  in 
particular. 

^'^An  expiliiiation  of  the  Map^  Plans,  Sections,  and  Tables. 

1. — In  the  earlier  statutes  and  writers  on  this  subject,  the  word 
sewage  or  sew t  rage  is  idcuticiil  with  drainage,  as  appears  particu-  . 
larly  from  the  act  of  Henry  tlie  Eighth,  which  is  the  general 
sewage  act,  hy  which  the  commissioners  of  sewers  are  now  guided,' 
being  for  thejmoat  part  ^pUcable  to  fen  land  drainage.  The 
netropoliB  and  a^aeeat  dbtncts,  comprehended  within  a  diitatioe 
of  ten  nnles  of  ihe  Post  OfBoe,  are  divided  into  seven  distinct 
and  independent  trusts,  whereof  five  are  administered  by  local 
acts,  the  other  tvs  o  })y  the  general  sewage  act  first  alluded  to. 
The  sewers  falling  into  the  Thames  within  two  miles  of  London, 
are,  by  thi%  dd  of  James  the  First,  placed  under  tlie  commissioner^ 
of  sewen,  and  the  47di  of  George  the  Third  defines  and  declares 
ihe  powers  given  by  the  act  of  James.  This  statute,  passed  in 
1^07,  was  not  acted  on  to  any  extent  till  181 S,  the  interval  being 
employed  by  the  commiiisioners  in  requisite  arrangements.  The 
difficulties  with  which  they  had  to  contend,  owing  to  the  rapid 
demands  for  additional  drainage,  the  defective  state  of  the  old 
works,  and  other  causes,  being  considered,  the  conclusion  of  the 
Committee  of  die  House  of  Commons,—**  That  whatever  the  de- 
fecte  of  the  laws  of  sewers  may  be,  they  appear  to  have  been  ad- 
ministered of  late  years  with  good  faith  and  integrity  on  the  part 
of  the  commissioners," — appears  full  y  jtistified. 

SI,^The  principles  of  drainage,  or  of  conducting  the  su  per- 
ilous waters  to  their  proper  outlets,  are  few  and  simple;  but  in 
the  drainage  of  atown,  libe  masses  of  buildingis  of  all  ages  and  all 
Idnds  of  various  levels,  the  ooneeatraled  mm  of  fiMi,  and  the 
numerous  conflicting  interests,  conspufetomaketheestahlishmeiit 
of  an  eiiicient  system  of  sewage,  one  of  the  most  difficult,  ai  ft  b 
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one  of  the  mott  inrMMrUitit  olijeete  to  wlndi  the  tkiB  of  mail  en 

Ije  <1i reeled.  One  great  ililliculty  has  arisen  from  the  commis- 
sioners not  being  invested  \vith  [)ou  crs  enabling  them  to  originate 
new  lines  of  sewen,  but  being  coaBned  to  improving  those  that 
exist,  and  oontrolliiig  the  construction  of  new  oiiet.  ▲  kmye 
portion  of  Wcstminstier  is  below  die  level  of  high-water»  and  die 
draini^  of  liufldiogs  being  optional  on  the  part  of  the  bnOder, 
there  consequently  exist  instilated  booses  and  districts  of  loath* 
soint'  filth,  for  waut  of  sufficient  compulsory  powers  on  the  part 
of  tiie  commissioners.  The  obvious  remedy  for  tiu.se  evils  is, 
to  give  powers  to  the  commissioners  of  sewers  within  their  dis- 
tricts to  compel  ererj  person  to  drain  his  property  in  an  eflfeetivc^ 
manner  under  their  approval,  and  to  fimn  such  new  main  lines  as 
circunistanees  may  render  necessary,  and  to  impose  general  rates' 
for  their  maintenance. 

3. — The  larj^e  plan  or  map  is  a  delineation  of  the  city  of  West- 
minster, compiled  from  original  surveys  in  the  possession  of  the 
commissioners  of  sewers,  and  laid  down  to  a  scale  of  one  inch  to 
two  hundred  feet ;  the  boundaries  of  the  city  and  of  the  several 
pariflhes,  of  the  main  lines  of  sewers,  and  of  the  collateral  sewers,  ' 
are  marked  with  different  coloured  lines,  so  as  to  be  readily  dis- 
tinguished; the  5?ewers  of  different  dates  are  also  distinguished 
by  particular  colours ;  and  the  whole  plan  is  divided  into  dis- 
tricts, 2md  coloured  in  various  ways,  so  that  a  most  comprehensive 
and  distinct  idea  may  be  at  once  obtained  of  the  principal  or 
main  sewers  b^  which  the  waters  of  this  portion  of  the  metropolis 
are  received*  This  plan  also  exhibits  a  secdon  of  the  Regent's 
Park  Tunnel,  and  of  the  King's  Scholar's  Pond  Sewer. 


*  Professor  Wallace  exhibited  a  pentograph  of  a  novel  cunstnic- 
tion,  hy  which  drawings  may  be  copied  or  reduced  and  etched  w  ith 
great  &cility.  Mr.  Mac&icll  bore  strong  testimony  to  the  adv 
vantages  of  this  construction  over  every  other  which  he  bad  seeuy 
and  stated  diat  it  had  enabled  him  to  finish  apian  Id  3}  hours, 
khich  he  conM  riot  have  finished  with  an  oidmary  pentogmph  in 
less  than  12  hours. 


Digiii^uG  by  CiOOQie 


Sc9tek  PaiMis* 


ftHfi  or  tffttmtit 

'  Granted  /or  Setdland  between  the  22d  November  and 

22J  December^  1839. 

To  Thomas  Kerr,  of  Forecrafts,  Dimse,  for  a  nervf  und  iinproved 
mortar  or  cement  for  building,  and  oilier  purposes. — Sealed 
2i}rd  November. 

Wiliiani  Miller,  of  Clitheroe,  county  of  Lancaster,  engineer,  for 

-  certein  impioTemente  in  grates  used  in  ateam-enginei  or  other 
furnaces  or  fire-places.— Sealed  5tfa  December* 

Jdm  Swindells,  of  Manchester,  inamifacturing  chemist,  for  cer- 

-  tain  improvements  in  the  manufacture  of  Prussian  blue, 
prnssiate  of  potash,  and  prussiate  of  soda. — Sealed  6 tit 
December.' 

Francois  Vanillon,  of  Princes-street,  Hanover-square,  London, 
silk  mereer,.  ^dommimicated  by  a  foreigner,  residing  abroad), 
for  improvements  in  the  manu&cture  of  ornamental  woven 
fabrics. — Sealed  6th  December. 

George  Lowe,  engineer  in  the  Chartered  Gas  Company,  and  to 
■  Joliii  Kukham,  enc^ineer  to  tlie  Iinperial  Gas  Company,  boih 
of  London,. for  improvements  in  the  manufacture  of  gas  fox 
the  purposes  of  iUumination.<^Sealed  6th  December, 
^ohn  Jackei^  of  Sliropalurei  gentlemsi^  for  improvemeato  in 
.  funiaoes  and  fire^plsMs,  fya  4ie  better  cnnwiming  of  foeL^ 

Sealed  12tii  December. 
Moses  Poule,  of  Lincoln's-inn,  gentleman,  f communicated  by  a 
foreigner  residing  abroad),  for  improvements  in  loouis  for 
weaving. — Sealed  12th  December. 
Charles  Dod,  of  21,  Craven-stieet,  Strand,  Loodon,  (communi- 
cated by  a  fiireigner  residii^  abroad),  hr  certam  improve- 
ments in  the  construction  of  railways  and  tram-.roads,  atid  in 
the  carriages  to  be  used  thereon  and  otherwise.— Sealed  18th 
December. 

Charles  Cowan,  of  Pennycuick,  paper  manufacturer,  and  Adam 
'  Kamage,  of  ValleyAeld,  of  the  same  pbu:e,  for  improvements 
"'in  machinery  used  in  the  mumnfiicture  of  paper.— Scaled 
19tfa  Deeember. 
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Williaiu  Palmer,  of  Sutlon-streeC,  Ckrkenwell,  Loodon,  kmp 
maker,  for  improvements  in  lampi^  and  in  Uftt  minfHtum  of 
cuidle*.— Seakd  91afc  Decctnber. 

JoliBSvttoB,  of  Jobn-rtnot,  Boopdl-ftreetyLnDbelli,  nMcliiBist, 
ibr  impnyreneiits  m  obCainiog  power. — Sealed  2l8t  Decem- 
ber. 

Ambrose  Rowden  Johns,  of  Piymoutli,  artist,  for  impfovements 
m  colouring  or  painting  walls  and  other  surfaces,  and  pfe-* 
paring  materiala  osad  ibr  that  puipoae,— Sealed  Slat  Baeeas^ 
baf* 

Aomm  Janoea  Miqrar,  of  AiUay  Creaoent^  London,  for  an  fni' 
proved  madune  for  cutting  splints  of  matches. — Sealed  21:>t 
December. 


0m  9Mtm§ 

SEALED  IN  ENGLAND. 

1839. 

George  Davcy,  of  Llandudno,  Carnarvon,  mining  agent, 
£>r  an  improved  mode  of  applying  water  power, — Sealed 
ftad  December,  1889—6  months  for  iniohnent. 

Luke  Hebert,  of  Birmingham,  patent  agent,  for  im<« 
provemcnts  in  the  mechanism  and  process  of  packing  and 
pressing  various  articles  of  commerce,  being  a  communi- 
cation.— Sealed  <ted  December — 6  months  for  inrolment. 

Milea  Beny,  of  tiie  Qflica  for  Patents,  Chaaceiy-hne^ 
patent  agent,  for  certain  improirementa  in  madiinery  or 
appaiatus  lur  making  or  manufacturing  pins  and  sticking 
them  in  paper.— Sealed  2nd  December — 6  months  for  in* 
lolment. 

Godftejr  Anthonj  Ermen,  of  Mancheater,  cotton  spiiH 
ner,  for  certain  improTementa  in  maduneiy  or  apparatu* 

for  spinning,  doubling,  or  twisting  cotton,  fiax,  wool,  silk, 
or  other  fibrous  materials^  parts  of  which  improvements 
are  iqpplicable  to  Machinery  in  genmL— Sealed  Stod  D»r 
cember— 6  mondia  for  inrolment* 
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.  Jolin  Kvaiis,  of  Birmingham,  paper  maker,  for  improve- 
ments  for  diemicallj  preparing  «id  deanunng  of  feits  used 
by  paper  mmmfactoferfc— Sealed  iSnd  December— 6  months 
for  inrolment. 

Henry  Dunington,  of  Nottingham,  lace  manufacturer^ 
for  improvements  in  machinery  employed  in  maldngframe- 
wotk^  knit»  or  Mocking  fiibrics.— Sealed  2ad  December 
6  months  for  inrolment. 

James  Guest,  Junior,  of  i)iruuij<i;hani,  nierciiant,  for  im- 
provements in  locks  and  other  fastenings,  being  a  com- 
]nimication*'*<Seaied  2ad  December— 6  months  for  inroi* 
ment* 

■  Oeoige  Saander  CSerky  of  Hooknorton^  Oxfoid,  and 

Jamca  Wilmot  Newberry,  of  the  same  place,  farmer,  for 
improvements  in  macliiuery  for  dibbling  or  setting  wheat 
and  other  grain  or  seed. — Sealed  ^d  December— 6  months 
Ibr  imolment. 

Henry  Trewhitt,  of  Newcastle,  Esq.,  for  certain  im- 

proveniL'iits  in  the  fabrication  of  china  and  earthenware, 
and  in  the  apparatus  or  machinery  applicable  thereto, 
being  a  commiinicati«i. — Sealed  4th  December — 6  months 
for  involment* 

Christopher  Nickels,  of  York-road,  Lambeth,  gentleman, 
"for  improvements  in  propelling  carriages,  being  a  commu- 
nication.—  Sealed  4th  December — 6  months  for  inrolment. 

Piem  Naicisse  Crmder«  of  £ticonrt*s  HoUA,  St.  MartinV 
lane,  for  hnpcovements  in  filters,  and  in  the  means  of 
cleansing  the  same,  and  for  separating,  colouring,  and  tan- 
ning matters  by  Alteration,  and  for  improvements  in  em* 
ploying  soeh  tanning  natters  by  iteration,  being  a  com* 
arankntioMi  HmM  4cb  December — 6  months  for  inrol- 
Iwent. 

James  Mayer,  of  Ashle}^  Crescent,  St.  Luke's,  gentleman, 
for  an  improved  machine  for  cutting  splints  for  matches*: — 
^Sealed  4tb  December — 6  months  for  inrobnent* 
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Greorge  Lowe,  eDgioeer  to  the  chartered  gas  company, 
And  John  Kirkham,  engineer  to  the  imperial  gas  eompanyt 
both  of  London,  for  improfemeiiU  in  the  Tnannfitctnfe  of 

gas  for  purposes  of  illumination* — Sealed  4ih  December— 
6  months  for  inrolment. 

James  Nasmyth,  of  Patricroft,  near  Manchester,  engineec, 
isa  certain  improvements  applicable  to  railway  carriages.^ 
Sealed  4th  December-^  months  for  inrolment. 
.  John  licaton  Hall,  of  Doncaster,  chemUt,  for  improve- 
ments in  preserving  and  rendering  woollen  and  other  fabrics, 
and  leather,  waterpcooil— Sealed  5th  DecmbeK-r^  mcnths 
for  inrolment 

Hanold  Potter,  oi  Mandherter,  Esq.,  lot  eertain  improve- 

ments  in  printing  calicoes,  muslins,  and  other  fabrics. — 
Sealed  9th  December — 6  montlis  for  inrolment. 

Samuel  Whito  White,  of  Charlton  Marshal,  Dorset,  Esq., 
fax  improvements  in  prerenting  persons  from  being  drowned* 
^Sealed  9th  December — 6  months  Ibr  inrolment. 

Moses  Poole,  of  I-Iiiculn's-inn,  geuLlcinan,  for  improve- 
ments in  the  manuiacture  of  caustic,  soda,  and  carbonate 

soda,  hmg  a  commnnicatioo.— Sealed  9th  Deoembet^ 
6  months  for  inrolment. 

Thomas  Ridiardson,  of  Newcastle,  diemist,  for  a  pre- 
paraLlon  of  sulphate  of  lead,  applicable  to  some  of  the  pur- 
poses for  which  carbonate  of  lead  is  now  a^lied.^Seeled 
9th  December—  6  months  Jfor  inrolment* 

John  LeaKe,  of  Conduit-Btreet,  Hanover-eqtiare,  tailoi^ 
for  improvements  in  measuring  the  human  figure,  being  a 
communication. — Sealed  i)th  December — 6  months  for  in- 
rolment, •  ' 
«  Joh^  Jttckes,  of  Shropshire,  g^ndemaii,  foot  improTO" 
ments  in  furnaces  or  fire-places,  for  the  better  consmnid^ 
of  fuel. — Seeded  9th  Dccembur—  6  months  for  iui  olment. 

Pierre  Frederic  Gongy,  of  Xavistock-street,  Westminster, 
Watch-maker,  for  an  improvement  in  dock^  watc^A  and 
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other  time-keeper8,-^-Sealed  Uth  December — 6  months- 
for  inrolment.  .  " 

Robert  Hervej,  of  .Mnebetter,  dryaidter,  for  certain 
improvemente  in  the  modeof  preparing  and  purifying  alutn, 
alumina,  aluminoas  mordants,  and  other  aluminous  com* 
biiiaiioiis  and  solutions,  aiid  the  appUcation  of  such  im- 
provements to  the.  purposes  of  iiiaiiiifaetiit6»'**-Sealed  ISth 
December-^  moaths  iox  inxolment. 

Robert  GriU  Ranson,  of  Ipswich,  papcr-*niaker»  and 
Samuel  Millbouni,  foreman  to  the  said  R.  G.  Ranson,  for 
improvements  iu  the  manufacture  of  paper. — s>ealed  13th 
December — 6  months  for  inrolment. 

J^ngier  March  Perkinsi  of  Great  Coram-«treet,  civil- 
enginaer^  fer  iiri]>i  ovement8  in  apparatus  for  tramipittlDg 
heat  by  circulating  water.  —  Scaled  IGlU  JJecember — 6» 
months  for  inrolment. 

Jacob  BrasuUj  Grovernor  of  Txinit/  Ground,  Deptford, 
iat  impro^emeata  in  obtaining  motive  power»-»Sealed  16th 
December—^  months  for  inrolment. 

Henry  Seymour  Moore  Vandeleur,  of  Kilrush,  Ireland, 
for  improvements  in  paving,  or  covering  roads  and  otliec 
wi^— Sealed  16th  December — 6  months  for  inrolment. 

Samuel  Walton  Faxon,  of  Park  Village,  East,  RcgmtV 
Park,  surgeon,  for  an  apparatus  to  be  applied  to  the  ohim- 
neys  of  gas  and  other  burners,  or  lamps,  to  improve  com- 
bustion.— Sealed  IGth  December — 6  months  for  inrolment* 
.  Monnin  Japy  and  Ck>n8tant  JoufEcoj  Dumezy,  of  George* 
yard,  Lombard-atreet,  gentlemen,  fcnr  impioTomenta  in  ro^ 
tatorj  engines,  to  be  actuated  by  steam  or  wafer.— ^Sealed 
IGth  Deceuiber — 6  months  for  iuiolmcnt. 

David  Morison,  of  Wilson-street,  Finsbury,  ink  maker, 
for  improTements  in  prtntiug, — Sealed  16th  December^ 
6  monjtha  for  mrolment. 

.  David  Naylor,  of  Copley  Mill,  Halifax,  manttfactnreri 
fOid  Jphn  Crighton,  junior,  of  Manchester,  machine^makcr. 
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ler  e<>rtain  improvements  in  machinery  for  \?6aviug  siiig(<*» 
«Unibley  and  treble  dothiA,  hj  hmad  «r  pow«r.*-^^MM  '16lb 

GwMPjKe  WOeiMit  ofStUM,  niicliidilt  fllMl  engineer, 

certnin  iiuprovcments  in  steam  whistles,  adapted  for  loco- 
motive engines  and  boilers,  and  other  purp<Me8«-«^-Se«kd 
16th  Decwnber  "6  mortfai  for  inwytoteafc- 

Jobn  Wood,  of  Bunbn,  i*]|«aHilj  wmmdm0mmt^wM' 
Ml  oiboray  for  vnew  mediod 

and  laying  on  of  the  suhstances  used  in  the  printing,  coJoirr- 
ing)  tinting,  and  ornamenting  of  ckioa,  porcelain,  earthen* 
and  other  wares  of  the  aanie  deaeription,  hj  whidi 
aueh  wares  can  be-pabfeed  and  ornamented  with  fkywaik 
and  otiicr  devices,  in  a  much  cheaper  and  more  simple  and 
expeditious  manner,  than  by  any  process  now  in  use,^ — aiid 
colours  of  all  or  any  variety  may  be  painted,  shaded,  mixed^ 
•and  blended  together,  in  one  of  and  the  same  design  or 
pattem,  and  hardened  or  bamt  into  the  snbstanee  of  ^ 
aforesaid  wares,  by  asinj^le  process  of  tirinpf  or  hardening  in 
the  enameling  kiln, — Sealed  IGth  December — 2  montiis 
Ibr  inrol  merit. 

James  William  Thompson,  of  Tunstile-alley,  Long  Am; 
•npholsterer,  for  improvements  in  the  oonstmedon  bf  bed- 
steads, which  improvements  are  particularly  applicable  to 
the  use  of  invalids. — Sealed  iiith  Dec^ber,-^  mootlls 
for  inrolment.  ■  /  /** 

*'  William  Newman,  of  Biimingham,  bfMS  founder,»'for 
^certain  improved  mechanism  for  roller  blmds,  which 
intended  to  denominate  "  Simcox  and  Company  . s  l*atc^t 
Blind  Furniture.**— Sealed  16th  December— 6  montia  ^ 
'inrolnient*  *  »:'.».  ^fttauC  f 

"  John  Bolnnscm,  of  NorA  Shields}  engiiMiiir?  M  <in^4^ 
-pfoved  steering  appaiatiM«-»<<9saM  ]>ecM»mb^r^ 

months  for  hirolnieiit.  *'  •  -'f:'^'*!       "  U(-..ir.  li 

Joseph  Gibbs,  of  Kcimington,  ei^^eer,  for  an  improve* 
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ment  or  improvements  in  the  machinery  (or  preparing 
iibrous  substances  for  spimiiug,  and  in  the  mode  of  spin- 
ning  certain  iibrous  «ulNUuMie&i'-*-Sealecl^l8tDecember---6 
months  fiir  inrolment. 

George  Lindsay  Younnf,  of  Hackney,  gentleman,  for  an 
improved  surfkce  for  paper,  mill  or  card-board,  vellum, 
and  parchment.— Sealed  21st  December — 6  months  for 
inrobnent* 

r  Henry  Francis  Richardson,  of  Ironmonger-lane,  ^ntle* 

man,  for  improvements  in  oinuibu:>us. — Sealed  i^lsl  jDecem- 
ber — months  for  iucolment. 

'  John  Cults,  of  Manchester^  machine  maker,  and  Thomas 
jSpeneeTi  of  the  same  place,  meehaiiic,  for  oertaiai  imfmn^ 
tasents  in  the  raadnnery  or  apparalos  ftr  aMlraigwire  cards 

for  carding  cotton,  sillc,  ^\■oo],  cuul  other  fibrous  substances. 
— Sealed  21  st  December — (>  months  for  inroiment. 

Lauenee  Wood  £&eleher,  of  Choritna  vpoB  Medlodc, 
'ICradiestsry  Madimist,  for  an  iMpwwament  or  Impranre- 
mettli  ia  tike  manuftetiife  of  woollen  and  other  ^^loths,  or 
&bneBf  and  in  the  application  of  such  cloths  or  fabrics  to 
various  uefui  purposes.— Sealed  23rd  December — 6  mouths 
Sor  iaanifaneiit* 

Thomas  Fbmstone,  of  Neiroastle,  Staffixrd,  eoal  mastert 

for  improvements  in  the  manu&cture  of  salt.— Sealed  24th 
^December — G  months  for  inroiment. 

Alexander  Mac  Rae,  of  the  London  Coffee-house,  Lud- 
-l^te-hill,  for  improvements  m  machinery  fox  pknighing, 
J^anowing,  and  other  agrieiiltiml  purposes,  to  be  worked 
iby  steam  or  other  power. — Sealed  24 tk  •  December^ 6 
imonths  for  inroiment. 

Thomas  Hardeman  Clarke,  of  Birmingham,  cabinet 
Jl^aker,  for  certain  improved  fiwtentnga  for  window  aaahe^ 
'tdiles,  and  such  Hke  purposes.— Sealed  24tfa  December— 
6  momiia  Tor  iniohneut.  ' 

•   I'.T.Mj.l'l    J.,     ■    l{       {J,  \     ,  ,  .— PP*— — i  ,  I 


Digiii^u 


[  328  ] 


CELESTIAL  PHENOMENA,  torn  Javvakt,  IMO. 


n. 

1 


19  a 

2  4% 
11  8 
4  939 


8  9 
6  M49 

8  «  90 

10  17 

n  2s 

16  11 
18  51 

9  .2  17 


90  41 


10 

II 

19 
19 


19  57 


16 
17 
17 


20 
10 

19 


Clock  before  the  sun,  2m.  3/8. 
^ftses  51i*  99iii*  Ma 

D  passes  mer.  9U.  1  Ink  M* 
>)  s»  ts  Oh.  idm.  A. 
i^'s  sfcunU  hHiL  will  Im. 
Ikin  conj.with  the  ]>  diC  of  dtc 

6.  28.  \. 

b  in  cot\j.  with  tbe  ]>  diffof  doo. 

7.  99.  N. 

Ecliptic  conj.  or  %  new  moon 
Clock  bcrore  the  suUi  Snu  2ds. 
]>  rises  9h.  4ni.  M. 
J)  pMses  mer.  Oh.  39ai.  A» 
])  sets  Hi.  2f>m.  A. 
S  in  coiii-with  Pallas,  ilitF.  of  dec. 

94k  4o  S 
^in  conj.inlhlhel>dUi;«rdM. 

1.  3.  N. 
^  l^eatoft«loi«  99. 19  W. 
$  greatest  Hel.  Ult  N, 
/  in  Perihelion 
li's  third  satt.  will  im. 
It's  tliird  satt.  will  en\. 
Her:  in  conj.  widi  tb«  ]>  diC  of 

dec.  1.  27.  S. 
^in  coi^.«lth  CcTCt,  diC  of  dec 

1.  2.  N. 

Clock  before  the  sun,  7in.  SOs. 
D rites] Oh. t9tfu  M. 
])  passes  mer.  4h.  35in.  A. 
j)sets  lOh.  /59m.  \. 
Juno  in  Ferihdiun 
Occul  f  Pisetnin  im.  9h.  19iil 

em.  4h.  2am. 

in  □  or  hrst  quarter. 
Ovoal  t  -fai  Ariocii  in.  15lk7«u 

eiTi.  l-'h.  5<]m. 
Clock  before  the  sun,  9m.  34«. 
I>rtie8  Oh.  Sm.  A. 
D  passes  mer.       2ni.  A. 
J)  sf  ts  4h.  45  m.  M« 
])  in  I'i;rigce. 

Yesta  in  conj.  wi«h  %  diffof  doe. 

/).  .5.').  N. 
Juno  in  □  with  the  sun 
Oocul  C  in  Taiiri  im  7lk.  Om. 

cm  Til.  42m. 
Occul  A  in  Geminorum  im.  18fa* 

2m.  em.  18h.  41m. 
Ifer<  iiry  R.  A.  18h,  20m.  dee. 

2a.9.& 


p.  b.  u. 


18  12 
17 

19  11 
14 

90 


22  9 
29  5 


20  1 
l.> 
18 

27  9 

19 

29  14 

17 

SO 


10 


Venus  R.  A.  16h.  44m.  dec  Id. 
41.8. 

Mars  R.  A.  9tll.  99m.  dac.  19. 

27.  S. 

Vesta  R.  A.  14h.  ooiu.  dec.  9.  36. 
S. 

Juno  J{.  A.  Ih.  .Tim.  dec.  2.  45.S. 
Pallas  ii.  A.  ITh.  41m.  dec.  4. 
19.  N. 

.    Ceres  R.  JL  I7hr99to.  dM.  91. 

17.  S. 

lupiter  R.  A.  14h.f9akdecl5. 

26.  S. 

Saturn  R.  A.  ITh.  Omu  dec.  21. 

27.  S. 

Georg.  R.  A.  89h.  Im.  dee.  7. 

4.  S. 

Mercury  passes  mer.  22h.  37n. 

9ih.  Im. 
Mars  passes  mor.  lli.  ,"2in. 
Jupiter  passes  mer.  lUb.  6ra. 
Saturn  passes  mer.  21h,  19m. 
33  Ecliptic  oppo.  or  Q  fuUmooA 
n.)  It's  first  !?att,  will  iin. 
29  ^  in  the  dcscendinc;  node 
49  It**  eeeoiid  estt  wul  em. 

Clock  before^  the  .mm,  itm*  19ii 
»     5  rises  6h.  28m.  A. 
»     })  passes  mer.  Ih.  9m.  M. 
})  sets  8h.  55m.  M. 
S  OiQO)!^.  withbdiCof  decfli 
57.  N. 

90  Ceres  in  the  descendtngrnode 
Clock  bi-roro  the«flri^  12m.  SSs. 

J)  rises  Morn. 

]^^inSMi  Mer.  4h.  Sintm  M* 

]) sets  Oil.  -iCnxi.  M. 
31   j)  in  □  or  last  quarter  - 
til)  2i.'s  second  satt.  will  im. 
15  T^'s  second  satt.  will  em. 
89  i;in  conj. with  the  ]>«U9;  of  dec 
0.  21.  N.  , 

T^in  Apog^ee. 
52  5  in  .Ajilu  lion. 
31  b  in  coi>j.  with  the  ]>  di£  of  doc. 
9:99.N.  • 

Clock  before  the  sun,.19m.  19* 

})  rises  5h.  30m.  M. 

})  passes  mt-r.  Hh.  Wtm.  M. 

D  sets  1  Ih.  58m.  M. 
29  $in  conj. with  dm  ^dUtoC  dec. 
6.  50.  N 


J.  LEWTUWAITE,  Kotbrrhitfae. 
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To  Alexandre  Happf.v,  of  Basing-lane,  in  the  city  of 
London^  gentleman,  for  an  invention  of  a  tiew  com" 
poMen  opf^RciMe  to  paving  roads,  Hreets,  terraeei, 
amd  aiker  pbuietf  tMek  improwemeuU  0t9  alio  appU* 
omble  to  ike  different  purposes  of  Miding  /  €md  alio 
in  the  apparatus  for  making  the  iuid  composition,'^ 
[Sealed  ^th  April,  1837.] 

Tuts  iiiTMition  ooniaste  of  a  new  compositioR  a^licable  to 
pttdng  xoadiy  itroetSy  totrms,  and  other  plftow;  whieh  imp 
^ptwemeiits  are  also  applicable  to  the  di^rent  purposes  of 

building  j  and  aUo  in  the  appaiatus  for  making  tiie  said 
composition  in  such  manner  as  to  me  the  said  Alexandre 
Ha]vp^i  my  oxocotoisi  administrators,  and  assigmif  or  any 
(ttf  thm  in  m J  or  their  diseretion  should  se«m  meet*'*  In 
which  said  leUars  patant  is  eontahiod  a  proviso  &f  nakiiig 

TOL.  XY.  Y 
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.void  tlie  same  if  I  tliMlil.tMit  deKfibe  and  «mrtaiB  libe 

nature  of  the  said  iiiveiiLioiij  aud  in  what  manner  the  same 
16  to  be  perfocmed,  and  cause  the  same  to  bo  inrolled  witimi 
six  calendar  roontlis  after  the  date  of  the  aaid  in.  part 
xedted  letMi. patent;  aa.isk.md  hy  th^  sanke  i^fetence 
being  thereunto  had,  will  mofe  fully  and  at.large  appear. 

Now  tlicrelbre  know  ve  that,  in  compliance  witJi  the 
laid  proviso,  I,  the  said  Alexandre  Happey,  do  declare  tUe 
natura  of  the  aaid  invention  to  conakt,  ficstly>  .in  a  ttis^- 
tore  of  certain  weU'known  matten  and  sal>stanceB»  wbeiebj 
a  new  composition,  which  I  call  **  elastic  hitnninooa  roaa- 
tic,**  is  produced,  applicable  to  the  fuiituition  of  roads  lor 
SHMsna  and  carriagei^  nnd  oi  pavements  for  public  loot- 
patha,  or  Ibr  halK  yarda»  atahWa,  4nd  tenracei»  and'like 
pnrpofea;  and  a^in  fijnniii^  tliB  lood'and  ep^iin^i.of 
i)ui] dings;  and  secondly^  in  an  apparatus  icNT  making  and 
preparing  the  said  clai^tic  bituiiiiiious  mastic."  And  in 
further  compliance  with  the  ^^aid  proviso,  I,  the  said  Aie?^- 
*«iidn  Happej*  do  now  proceed  to  4eacvil^  ttia.iiumm  i& 
which  the  said  invention  ia  to  be  cacried  i|ito«|fect#id 
applied  by  the  following  description  thereof,  that  is  ,  to 
>ay:—  '  • 

.  Firstly as  regards  the  said  new  compositiei^  <0r  i'*  ^#«(ic 
intununoua  naaticy*  all  desoiptionB  qi  tax^SMiy-.ibe  em- 
ployed, as  resinous  vegetable  tar,  natunl  nunaivl  tar,  ear 
the  tar  fiuin  Loal,  such  as  is  produced  or  separated  from 
4:oal  during  the  manufacture  of  coal  gas  lor  liiumination,  or 
ior  the  production  of  coke,  or  by  an^  other  jneaooM,  and 
wbicli  tar  I  ahaU  distinguish  by  tbe  name  of  caal  t»i  tat 
when  ooal  tar  is  employed,  it  must  be  .used  in  the'Slaita 
known  as  puriiied  coal  tar,"  that  is  to  say,  having  had 
the  volatile  essential  oil  and  ammonia,  which  are  mixed 
with  it  upon  its  first  productimi  item  coal,  aepamted  kam 
it  by  the  ordinary  prooeaa  of->diatiUaition;  •  It  is  ako  naw 
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jiary  10  stftte,  tl^&t  wheu  "  purified  coal  tar"  i&  Used,  a  cer* 
tain  propoitioii  of  vegetable  or  of  thin  fluid  min^nd  ttfr 
jpuiil'be-tfuploy^.VRtfa  il^  «s  inii  be  Stieredter  more  parti'* 
^euki^ly  specified.  *  - 

•  The  other  in^edieals  Liuployed  in  making'  and  pre- 
IHunag  tbia  new. composition  or  "  elaetie  bituminous  mastic  " 
ten  sHtieralv  eacihy,  and  atony  matters  or  anbataneea,  and 
A  quantity  of  fibrotta  or  filamentoua,  vegetable,  or  animal 
substances,  which,  as  well  as  the  proportions  in  which  they 
are  to  be  respectively  used,  will  be  hereafter  more  par- 
ticularly set  forth.  I  may  add,  that  as  purified  coal  tar  is 
much  dieaper  than  regetable  and  mineral  tar,  it  is  of  eouito 
^Iflsimble  to  employ  it  In  order  to  save  eJ^peueo* 

As  the  "elastic  bitainiuous  nuistic "  is  applicable  t0 
various  purposes,  the  several  matters  of  which  it  is  com- 
|tosed  are  employed  in  different  proportions  as  may  beat 
liem  the  oljeet  in  view  in  its  appUcatioa,  X  dhall  thex^ive 
pit}eeed  to  describe  the  several  species  of  the  "dastie 
bituminous  iiiastic,'*  which  I  recommend,  together  with  the 
particular  su^jecta  for  which  they  are  best  adapted  re» 
fcpeett^ely. 

-  Ear  atreets  andrqadsy  for  the  paiaage  of  horses  and  cai^ 
riages,  I  use  two  sorts' of  the  ''"elastie-bitaniiBous  mastie;^ 

.The' one  which  is  used  in  the  first  layer  or  stratum,  as  will 
iiereafter  more  particularly  described,  and  which  is  the 
kss'Eastihle  of  the  two  sorts,  is  composed  of  twenty  psits 
in  hdk  of  purified  «oaV  tar,  with  four  parts  of  vegetable  or 
nnneral  tar,  or  twenty^fbdr  parts  of  vegetable  or  nmiend 
tar;  if  no  coal  tar  be  used,  twenty  parts  of  chalk  or  clayey 
Oar^f  in  flne  powder,  aix  parts  of  quiek-lime,  in  powder, 
twenty  parts  of  fine  sand*  fuar  parte  of  fibrous  or-fila? 
vfntousy'  ve0ataUe»  ov  animal  mattefs,  aoeh  as  aawdnst, 
hemp,  chopped  straw  or  hay,  moss,  the  tofhse  of  Melf 
korar  or  caw-hair,  cartilage,  &c.|  and  lastly,  four  parts  of 
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coarse  sand this  species  o£  the  mastic  I  shall  rligtingi^^ah 

-  Tke  spedes  ot  the  maatie  emplojed  m  the  second  in- 

stance  in  roads.  See,  for  horses  and  carnages,  and  which  is 
more  flexible  and  elastic  tUiui  No.  1,  is  coiiiposctl  oi  t\ventj 
j^arts  of  coal  tar  with  ten  parts  of  vegetable  or  nuneral  tar^ 
mt  thirty  parti  of  vegetable  or  mineral  tar  where  no  coal 
tar  Is  employed,  twentj-cne  parts  d  dialk  or  clayey  earth* 
in  povvdt  r.  twenty  parts  of  fine  sand,  eiglit  parts  of  fibrous 
or  filamentous,  vegetable,  or  animal  matters,  and  four  parts 
«f  eoane  sand;*— this  species  oif  the  mastic  I  designate  as 
No.t. 

For  pavements  is  the  interior  of  houses,  eeUan,  ware- 

houses,  garden  walks,  and  in  general  for  foot  pavements, 
and  places  where  horses  and  carriages  do  not  pass,  the 
mastic  is  eonipounded  with  the  same  pr<^[MMrtions  as  No.  1, 
except  Uiat  eight  parts  of  ooane  sand  are  used  instead  of 
^biir;^this  species  of  the  mastie  I  distinguish  as  No.  8. 

For  dorks,  basins,  and  iinperiucablc  and  water-tight 
wallSj  the  mastic,  hereinbefore  described  as  No.  2,  is  to 
be  employed,  using  twenty-five  parts  of  fine  suid  instead 
of  twenty  parts,  and  entire^  omittmg  the  eoaxse  sand;— 
this  species  of  the  mastic  I  distinguish  as  No.  4. 

For  roofings  of  houses  and  buildings,  the  "  elastic  bitu- 
minous mastic  "  is  to  be  composed  of  three  parts  of  coal  tar, 
imth  one  part  and  a  half  of  Tegetable  or  nnnezal  tax,  off 
Ibur  parts  and  a  half  of  vegetable  or  mineral  tar  where  no 
eoal  tar  is  used,  two  parts  of  chalk  or  clayey  earth,  in 
powder,  two  parts  of  Ibie  sand,  and  two  parts  of  fibrous  OT 
filamentous,  vegetable,  or  animal  matters ; — this  species  of 
the  mastic  I  designate  as  No.  5. 

I  IV>r  roads  temed  with  pebbles,  flints,  stones^  or  die 
waste  or  refuse  of  hard  bricks,  broken  with  uniformity. 

And  for. roads  designated  as  mc^ca.damized  roads^  the  "elas^ 
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tic  bituminous  mastic/*  No.  %  is  emplojred^  ^Uithe^Kd- 
dition  of  a  thin  bed  or  layer  of  from  one-twelfth,  but  not 
exceeding  one-sixth  part  of  aii  inch  in  thickness  of  very 
infusible  iron  ore,  well  separated  from  the  earthy  matter 
adhexiiig  to  it,  and  previously  broken  into  very  small 
pieces,  which  is  to  be  spread  over  the  bed  of  mastic,  Nowi^ 
ami  mixed  wiUi  it,  as  hereinafter  particularly  mentioned 
this  bed  or  layer  of  iron  ore  thus  forms  an  ingredient  of 
this  spedee  of  "  elastic  bituminous  mastic,**  and  which  I 
designate  as  No.  ^ 

"  In  eveiy  species  of  the  "  etasttc  bituminous  mastic,"  it 

is  to  be  observed,  tliat  it  is  absolutely  essential  that  a  pro- 
^rtion  of  fibrous  or  filamentous,  vegetable,  or  animal 
matters,  such  as  hais  been  above  mentioiied  or  ailuded 
shall  be  included.  The  object  of  the  introductton  of  these 
fibrous  or  filamentous,  vegetable,  or  animal  matters,  is  to 
'Increase  the  adhesive  nature  of  the  whole  mass  of  the  com- 
position ill  all  its  parts,  and  to  counteract  the  effects  which 
taiight  acise  6om  the  bxittleness  of  bituminous  matter  when 
in  a  solid  «tate»  The  proportions  of  the  different  ingre* 
dients  will  necessarily  vary  in  some  degree  according  to 
circumstances,  lor  some  discretion  and  judgment  must  be 
exercised,  regard  being  had  to  the  (unginal  consistence  of 
the  tar  to  be  employed*  and  to  the  quality  of  the  other 
matten  of  whidi  the  mastie  is  to  he  composed,  as  well  as 
with  respect  to  the  paxticular  place  or  locality  where  it  is 
to  be  applied* 

I  now  proceed  to  describe  the  mode  of  prepanng  the 
**  elastie  bttnminoua  mastic  "  in  the  apparatus,  which  forms 
the  second  part  of  the  said  invention,  and  which  will  he 

hereafter  particularly  described,  and  the  same  couiisc  or 
order  of  introducing  the  ingredients  is  applicable  to  all  the 
aeVeral  specaiM  of  the  mastic  above  described*  The  tar  to 
W  employed  ii  first  introduced  int6  the  cauMroPi  but 
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-where  coil  tar  it  med,  only  one4Milf  of  the  desiguatcdi 

quantity  of  vegetable  or  mineral  tar  to  be  mixed  with  it 
ig  to  be  at  first  introduced ;  it  is  then  lieated  so  to 
Mider  it  very  fiuidy  but  it  is  not  to  be  permitted  to  boil  t 
the  pre«erlbed  ^uaiitity  of  ehalk  or  clayey  earth,  in  powdeiv 
te  then  intredueed,  and  stirred  about  in  the  tar,  and  th^ 
heat  is  continued  until  it  shall  have  acquired  such  a  con- 
etstence  a9,  if  permuted  to  cool,  wouki  resemble  the  cou- 
eistenoe  of  eoCt  beec*  wax,  which  a  little  ezperienee  wiK 
readily  teach ;  the  remainder  of  the  tegelable  or  ndattral 
tar,  where  ooal  tar  ie  employed,  \9  now  to  be  introduced 
into  the  cauldron,  aiid  stirred  well  ab(jut,  after  which  the 
prescribed  proportion  of  iine  sand  is  added^  and  a  stronger 
heat  ia  then  applied  until  the  compoiition  shall  have  ac*- 
ijuired  a  eonnatenoe  adapted  to  the  nae  to  which  the  aaaa* 
tie  is  to  be  applied.  In  the  cases  of  the  species  No.  I  and 
No.  3, — iliis  is  the  proper  pciiod  for  adding  the  designated 
quantity  of  quick^hme,  in  powder.  • .  > 

The  next  addition  to  be  made  to  any  of  tho  spedea  of 
the  flkatie  hitanunoua  mastic^''  in  a  eomt  of  prepaoif 
tion,  is  the  quantity  fihrons  or  fthanentons,  vegetable^ 
oi  aiii]iial  matters.  The  time  for  their  introduction  should 
be,  as  nearly  as  possible,  at  the  moment  the  mastic  is 
about  to  be.  employied*  The  introdoetaon  of  thesO  matten 
is  to  be  effiscted  hr 

otirring  up  the  whole  nutM  well  i^fom  ''^e  bottom  end 
throupfliout,  so  as  well  and  thuruuLrlily  to  disperse  them 
through  eyecy  The  quantity  or  proportion  of  these 

vigetahlo  or  animal  matters  is  alwrnysi  aa  ia  the  case  witH 
4he  other  h^gredienti^  a  anhjeot  of  some.diiicioliottf  bni 
grei^  cai«  should  always  be  taken  tha(  their  amount  should 
not  in  any  pcrcepuble  degree  afiect  or  alter  the  thickness 
or  consistence  of  the  composition  i  and  care  should  also  be 
taken  that  the  heat  of -the  jeompotttioBr  «t  the  vovmt-of 
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iiitrodiK-iiiL!:  and  mixing  with  it  these  vegetahle  or  animal 
matters,  siiuli  next  h&  so  great  or  intense  as  to  iocur  the 
risk  of  destroying  t^Mfn,  as  it  is  essentkl  that  their  vegie- 
4aUe  mnd  amnud  properties  fthoiild  be  praiemd*  La«tly» 
dte  eoune  umd^  where  it  n  to  ferm'a  part  of  the  maitic,  as 
in  No.  1,  N  d  Xo.  3,  is  to  be  added  at  the  moment 

of  its  application  to  the  place  where  it  is  to  be  emplpjed.- 

hk  mses  where  k  is  intended  to  wbiteii  «  coating  or 
cMfSBg  ftf  the  nutstie,  in  order  to  lessen  or  eouateract  the 
eflboUi  of  the  rays  of  the  son^  to  which  No.  9  and  No.  5 
are  applicable,  a  thirtieth  part  at  the  most,  or  a  fiftieth 
part  at  the  least  of  tallow,  as  compand  with  the  entire 
iiiMi»  to  be  mixed  with  the  mastio  $  after  which«  chalk, 
yifWo^f  or  other'iRe  powder,  is  to  be  added,  aa  oMire  pae- 
tmilarly  diredied  hereafter* 

And  secondly,  as  regards  tiic  apparatus  for  making  and 
prepaiing  the  said  ^*  elastic  bituminous  mastic,"  I  now  pro- 
ceed to  deacribe  tho  said  apparatna,  hanng  reference  in 
jUus  part  of  tiie  gjpedflcation  to  the  drawings  hereunto 
annexed,  in  ail  the  figares  in  whieh  the  same  letteM  design 
11  ate  the  same  parts  of  the  apparatus,  and  which  drawings 
are  to  be  considered  and  taken  to  £urm  part  of  this  speci^t- 
cntion, -Antia  to  s«sr 

•Ptalo'XV.»  %  1,  reptesenttf  a  aertioiial  olovMlaon  ot 
the  furnace  and  <;auldron,  taken  in  the  Mne  a,  b,  in  figs.  8 
and  4,  so  as  to  siiow  the  interior  thereof,  with  the  pipe 
.and  other  apparatus  for  disposing  of  the  vapours  which 
inm,  ike  tUf  te»  in  the  cauldron  whon  anl^ected  to 
beat;  <^  aapraaanti  a  ftont  view  of  the  finaace  and 
cauldron,  to  show  more  plainly  the  situation  of  the  last^ 
meiilioned  pipe  and  apparatus  for  disposing  of  the  vapours 
of  the  tar,  &o.  Fig.  3,  repraaents  an  Ovation  of  the  back 
OK  JiiMUar  pot  of  tho  enttio  appaiatna^  and  dibits  tiie 
podthm  and  amngemM  of  (he  inclined.  pUme  hereafter 
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neatioMdy  md  th»  Tegister  §at  regulating  IIm  mnm  of  tlid 

elastic  bitnniinous  mastic"  from  the  cauldron.  Fig.  4, 
18  a  ])lan  at  tlie  cauldron,  looking  down  irom  above,  and 
«hewi  the  prqjwdon  of  the  ineliBed  pkne  itvm  the  back  of 
•the  oraldron,  a  nde  view  of  which  mi  shewn  in  U 
Moexed  to  the  drawings ;  end  fbmiing  part  there^^  is  • 
refepwice  to  the  letters,  or  several  figures,  specii^  ing  th« 
several  parts  of  tbe  apparatus  by  name. 

This  apptnitas  ni^^t*  if  constructed  soffidontijr  ntil 
■nd  portablei  ho  plnoed  on  m  encmge  and  tikon  to  liho 
|>l«oe  where  the  mnstie  »  to  he  mod  \  in  wlueli  esse,  the 
bottom  of  the  eaiiklroii  should  be  constructed  in  a  sloping 
or  iuciiued  direction  tu  iaciiitate  thsi  emptying  of  the  caul- 
^dron  by  the  contmance  behind«  as  shewn  in  the  above 
figures ;  hot  in  ease  where  the  apparatos  is  fixed  or  hnilt 
in  masonfy»  as  shewn  in  the  sectional  elevation,  fig.  5,  and 
plan  view,  fig.  6,  the  contrivance  behind  for  emptying  it 
nught  be  entirely  omitted,  and  tlie  mode  of  spreading  the 
mastic,  by  meant  hereafter  sfpedfled,  (under  figs.  7«  8, 
'10,  and  1 1,)  resorted  to  instead. 

The  cauldron  used  in  oooiponndinif  and  preparing 
"the  "  elastic  bituminous  mastic,"  may  be  either  of  wrought 
or  cast  iron ;  but  when  made  of  wrought  iron,  in  oxder  to 
saoderate  the  heat  and  prevent  it  fioom  socm  bomi]^  out, 
«  moveable  fidse  bottom  q,  also  of  wrought  icon,  should  he 
interposed  between  the  canldron  and  the  fonaee  f,  which 
may  be  removed  and  replaced  at  pleasure.  This  falso 
bottom  should  have  half  an  inch  distance  between  it  and 
the  bottom  of  the  cauldron,  and  which-  interval  is  to  be 
-completely  filled  with  fine  sand. 

In  order  to  prevent  any  inoonvenienee  either  to  the 
^volkmen  employed  in  preparinfif  the  mastic,  or  to  neigh- 
bouring dwellings,  firom  the  vapours  which  may  exhale  from 
the  cauldron,  there  is  placed  over  the  cankboii  a  hood  or 
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ooliieal  coming  k,  comtrocted  of  wrought  inm  or  masoiify, 

from  the  upper  part  of  which  a  pipe  d,  d,  of  a  size  pro- 
portioned to  tiie  capacity  of  the  cauldroQ,  is  carried  on  the 
outaid«  of  thft  cauldroa  and  furnace  downwards,  having  an 
openiog  on  one  aide  Q,  hj  whidi  a  pipe  ia  conducted 
under  the  fomace  bars  l,  of  the  fire^  whereby  the  vapouia 
above  mentioned  are  conveyed  througli  tlic  lire  by  the 
draught,  and  are  consumed  and  decomposed.  As  in  these 
vapouia  there  ia  an  admixture  of  essential  oil,  which  ia 
•ulijoct  to  inflame,  and  might,  while  in  a  atate  of  vapour, 
occasion  explosion,  a  piece  of  wire  gause  is  placed  over  the 
exit  at  G,  of  the  pipe  e,  which  communicates  under  the 
furnace  bars,  and  the  pipe  D,  J>,  from  the  hood,  is  con- 
tinued down  lower,  where  a  small  vessel  H,  receives  the 
ossentiBl  oil  when  condensed. 

'  The  mastic,  when  ready  for  use,  may  be  spread  upon  the 
road  by  means  of  the  arrangement  in  the  rear  of  the  caul- 
dron, the  whole  apparatus  being  moved,  as  required,  along 
the  road  upon  the  carnage  on  which  it  ia  fixed  or  nus- 
pended,  the  wheels  of  which  carriage  o,  o,  should  have 
broad  fellies.  The  mode  of  dispersing  or  spreading  the 
mastic  is  eftected  by  means  of  the  opening  in  the  rear  for 
the  whole  Inreadth  of  the  cauldron,  which  is  covered  with 
« tUn  plato  of  mm^t  icon  e»  which  fionns  jthe  x^giater  of 
the  apparatus,  and  k  intended  to  regulate  the  issue  of  the 
mastic.  The  register  is  made  to  slide  up  and  down,  bLdii«^' 
Attached  to  the  pieces  M,  M,  in  which  therci  are  grooves 
moving  upon  the  phM  h,  w.  The  nusiiig  or  lowtiing  of 
the  iwgisler  R,  inaj  ho  cdfeet^  by  a  serew  or  wheel  Attached 
4o  that  part  of  the  apparatus*  When,  the  v^^tsler' R,  is 
opened  the  mastic  will  flow  out  of  the  cauldron  upon  the 
iron  plate  v,  v,  which- ejUends  diagonally  downwards  from 
Ahe  ' hack- of  .  the  appaaeatua  in  the  nature,  of.  an  inclii)ed 
|iloi»e,'suiqiorted  underneath  by  the  trou  rods  s^  s,  vid 
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of  intiodiieiiig  the  nmterials  into  the  eanddtoB, 

top  may  br  made  moveable,  or  if  constructed  with  masonry, 
witli  a  door  as  at  v,  fig*  4 »  and  at  the  cunmiencemeiit  of 
the  ptooeM  of  pceparing  the  mastie,  when  the  foineee  it 
lint  lighted,  the  cof er  of  the  eauldroii  is  to  be  left  a  little 
open,  and  the  ash-^  c,  m  kept  d<me  ehot,  whidi  caiwei 
the  fire  to  draw  down  through  tlie  pipe  d,  d,  the  air  OH  the 
BUifitoe  of  the  tar,  and  thereby  establishes  a  current  Horn 
the  top  of  the  cauldron  through  and  B>  whereby  the 
vapoim  aiuing  6om  the  tar,  (ko.  will  be  dispoied  of  as 
aboye  mentioiied, 

Having  thus  described  both  parts  of  the  invention,  T 
now  proceed  to  explain  and  describe  the  manner  in  which 
the  sereral  species  of  the  ekstio  hitominous  mastic  "  are 
to  be  appKed  to  tl|e  several  purpcwes  to  which  thej  are 
adapted,  and  the  prerions  or  prelnniiary  preparation  of 
the  ground  intended  to  receive  them. 

Generally  the  ground  upon  which  it  is  intended  to  spread 
the '  elastio  bitaminoua  mastic"  ought  first  to  be  at 
8tioQ|^7  eumpressed  and  oonsolidated  as  posrible,  which 
may  be  effected  by  pasnng  over  it  a  very  strong  and  hearf 
iron  ro]l(  r,  or  by  lamining,  or  by  any  other  known  method; 
If  the  ground  be  naturally  soft  and  humid,  it  will  be  advi« 
sable  to  q^read  on  it  a  layer  of  eosrse  sand^  or  small  or 
fine  gravely  whieh  is  to  be  eomprcsaed  by  xoiling,  and  is 
then  to  be  spriitUed  anfieiefitly  wiih  a  thSn  mortar  ' 
cream  of  lime,  of  the  description  calculated  to  harden  un- 
der water,  to  give  consistency  and  iinnness  to  the  ground. 
Upon  this  layer  thus  Ibrmed,  or  on  the  gvoond  thas  com^ 
passsed  and  consolidated,  a  complete  and  peifMt  pavement 
is  to  be  laid,  eonsisting  of  stones  wionght  into  paralleU 
opipeds,  of  as  regular  a  form  as  practicable,  and  of  the 
same-  size  and  dimensions^  and^whick  may  be  of  the  ususi 
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dMeripdcm  fi>r  paving  carriage  madB,  and  for  whicli  pur« 
pose  all  descriptions  of  stones  in  common  use, — granite, 
lava,  rocks,  and  iu  short  all  kinds  of  stones  of  sufficient 
hardness  to  resist  tke  pressure  of  heavy  weights ;  and  also 
hard  artificial  atooei  or  subitaaeos,  ancb  as  bricks  or  tena 
eotta  aiay  be  em  ployed*  These  pavements  of  bard,  natural, 
or  utliLT  stones,  of  a  durable  quality  and  capable  of  resist- 
ance, may  be  of  less  size  and  thickness  than  the  stones 
oidinanly  used  in  pav0ineiit%  because  the  *^  elastic  bito* 
miiiotts  msitic  **  increases  tbe  capabiUty  for  resistance. 

'  Thesa  slones  or  otber  substances  employed  for  tbe  above 
pavement  arc  to  be  placed  longitudinally  bide  by  side  on 
their  edges,  so  as  to  present  their  longitudinal  thickness  to 
the  snr&eey  and  af  olose  together  as-  possible*  If  hard 
bri^  or  aitifieial  stones  are  employed*  they  should  be 
disposed  tn  die  same  manner,  that  k,  loi^tuduially  edge- 
ways. When  stones  and  materials  less  liard  and  capable 
oi  resistance  are  used,  and  when  the  road  is  not  to  be  sub- 
jestod  to  the  slipping  of  horses'  ieeti  as  in  the  ease  of  roads 
intendad  fi>r  die  passi^  of  sleaui  or  looomodve  cairiageay' 
atones  of  much  larger  dimemkm  than  on  commoii  roads 
may  hv  used,  and  an  "  elastic  bituminous  mastic "  pave- 
ment, similar  to  a  flag  pavement^  is  formed  for  the  passaga 
of  ithe  wheela* 

To  render  die  adherence  of  die  stones  of  the  pavement 
(above  described)  to  each  other  more  certain,  the  upper  half 
of  the  circuml'erence  of  each  stone,  of  the  breadth  of  two 
inahes  at  leaat,  is  daubed  or  painted  over  with  a  coat  of 
Tcry  fluid  tar  or  bitameni  and  by  roaMS  of  a  brvah  this 
aoatof  tar  or  bitumen  may  be  applied  at  pleaanre  round 

tlie  pavmg  stones,  cither  before  or  aiter  they  are  put  into 
their  places.  All  dirt,  mudi^uid  dust,  which  may  be  found 
at  tfaia  period  oC  the  piooeaa,  should  be  carefully  dearsd 
di»  groimd*  -Whan  the  pimnsiit  has  ham  thus 
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cmfttiljr  prepared,  the  stones  lying  «s  ckise  to  each  otheir 
as  possible^  the  jointB  or  Intenrak  which  are  not  fiUed  ap» 
ought,  at  the  time  of  placing  the  stones,  to  be  well  filled 

with  san<i!,  to  which  is  to  be  added  a  cream  of  lime  to 
give  more  solidity  i  aud  this  may  be  effected  bj  proceeding 
with  both  the  operations  of  co¥ering  the  upper  ciranaH 
ference  of  the  stones  with  tar,  and  embedding  the  lower 
part  in  sand  and  cream  of  lime  as  the  pavement  proceedv 
for  the  sand  and  cream  of  lime  are  not  in  tended  to  reach 
higher  between  the  stones  than  the  commeno^ent  of  the 
coating  of  tar*  If  it  be  desired  to  give  it  greater  power  to 
resist  extraordinary  we{ghts>  instead  of  the  sand  and  cream 
of  lime  the  ''elastic  Intnmen  mastic,**  No.  1,  should  be 
substituted.  When  a  portion  of  the  pavement  has  been 
thus  disposed,  the  principal  cavities  or  interstices  which 
remain  in  the  npper  part  of  the  joints  between  the  stones, 
are  to  be  filled  with  amaU  flat  or  smooth  stones,  in  the 
form  of  wedges,  which  are  to  be  driven  with  a  hammer  or 
mallet,  s(3  as  to  enter  and  sink  a  little  below  the  upper 
surface  of  the  pavement;  then  the  **  elastic  bituniinuus 
mastic,*'  No.  2,  is  to  be  ponred  very  hot  into  all  the  joints 
and  cavitiea  which  remain,  to  fill  diem  to  the  level  of  the 
rest  of  the  pavement,  and  so  as  that  the  upper  surface  of 
the  pavement  shall  be  as  level  as  its  nature  will  permit;  it 
is  then  to  be  covered  with  small  or  fine  gravel,  which  is 
made  to  sink  into  the  mastic  by  being  struck  with  wooden 
mallets  or  rammers,  and  upon  that  is  to  be  imriiediately 
strewed  a  thin  layer  of  sand.  The  upper  surfiM^  of  the 
pavement  may  remain  bare,  or  may  be  covered  with  a  very 
thin  coating  of  tar,  and  immediately  with  sand,  to  jreudci: 
it  impervious  to  water* 

The  opevations  above  described  are  intended  to  apply 
to  roads  which  are  to  be  entirely  newly  paved,  but  the 
same  syatqn  may  be  applied  to  the  pavement  of  roads  md, 
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streets  aliciulj  fonned,  by  using  tlie  materials  of  which 
those  roads  and  stroeU  have  been  formed,  after  they  shall 
have  been  properly  and  conTemently  repaired.  In  aucii 
cases  it  ivill  be  sufficient  to  scrape  the  joints  or  intervals 
between  the  stones  with  iron  hooks,  and  to  rub  or  brush 
them  strongly  before  the  dauljiug  or  painting  of  the  su- 
perior portion  of  the  circumference  with  the  coat  of  fluid 
tar  tdkes  place ;  after  which  the  opeiatioiis,  herelnbeforo 
directed  in  the  case  of  entirely  new  pavements,  are  to  be 
ezacily  followed. 

Koatls  furuicd  of  unhewn  or  unwroughl  stones  or  round 
pebbles,  may  receive  tlie  **  elastic  bituminous  mastic"  in 
4he  same  manner  as  roads  having  regular  and  rectangular 
pavement,  but  they  require  greater  care  and  attention, 
because  it  is  difficult  to  cause  the  mastic  to  adhere  strongly 
to  rouiidecl  or  smooth  surfaces,  and  because  the  joints  or 
intervals  Ix  twcen  the  stones  being  very  wide  and  open,  the 
WB^MS^  oi  the  wheels  of  carriages  and  the  feet  of  horses 
can  more  easOj  disturb  and  break  up  the  mastic*  To 
avoid  this  inconvenience  the  most  regular  of  the  joints  or 
intervals  between  the  stones  are,  in  the  first  place,  to  be 
filled  up  with  stones,  in  the  form  of  wedges,  forced  in  with 
a  mallet  as  afaready  mentftoned;  and  then  small  stakes  of 
iMid  wood  axe  in  lake  manner  fomd  into  the  joints  or 
intervals,  which  are  irregular  and  open,  or  extensive ;  and 
old  iron  nails  or  nails  of  cast  iron  are  driven  into  the  nar- 
rowest joints  or  intervals,  by  which  means  the  adherence 
of  the  "  faitumiiions  maatic  '*  will  be  conqpletely  secured* 
Hie  operations  of  oompletiBg  the  work  will  th«i  proceed 
flvaetiy  In  the  same  mammr  as  have  been  already  de* 
scribed. 

When  bricks  arc  to  be  employed  in  the  formation  of 
roads,  basins,  docks,  walls,  and  other  impermeable  or  water* 
tight  eonatnicticiia,  they  shiould  be  steeped  while  veiy  hiot» 
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and  upon  beang  remofed  ftom  the  onm  «r  damp,  in  very 

hot  vegotabk-  or  mineral  tar,  which  has  been  some  time 
exposed  to  heat  in  a  cauldron. 

When  about  to  be  used  for  bannt,  docks,  walls,  water* 
tight  or  impeiaiMUA  oonstnietioiu,  or  Ibot-pavencntay  tbe 
sides  oi  die  bridci  ihoaM  be  daubed  or  pamted  over  with 
the  "  elastic  bituminous  mastic,"  No.  1  ;  and  when  about 
lo  be  employed  for  paving  roads  or  streets,  witii  the  ela»- 
tie  UtvttiiKMMi  »a«tie»"  No.  $f  care  being  alwaya  taken,  m 
in  other  parements,  to  thoroughly  coyer  the  mrfiuse  of  the 
joints  or  intervals  with  gravel  or  sand,  which  is  made  to 
enter  and  sink  by  a  mallet. 

Pebbled  or  iiintjr  bituminous  roads  are  formed  of  peb* 
bles,  flints,  or  ttonea,  of  the  watte  or  refoie  ofhard  brick% 
broken  with  nnifotmity,  and  which  indnde  those  called 
'Macadamized  roads ;  and  which  materials  are  to  be  im- 
jiittUately  covered  and  united  together  first  with  a  layer  or 
stratum  of  the  elastic  bituminous  mastic/*  No.  1,  and 
afterwards  with  a  stmtnn  of  No.  d  or  No^  6.  Theae  rcada 
are  formed  by  iuist  apreading  over  the  ground,  whadiahoald 
be  previously  levelled  and  consolidated,  a  bed  of  soft  stones 
or  similar  materials  two  inches  thick,  and  over  them  a  bed, 
of  like  thickness,  of  hard  stones  or  other  materials  of  about 
the  siae  oi  an  egg,  and  whidi  ahonld  be  slightly >preHed 
down  to  make  them  more  aolid  and  regular*  •  Then  the 
vtratnm  of  mastic,  No.  1,  is  poured  on  so  as  entirely  to 
fcover  the  stones  or  materials.  This  application  of  the 
mastic  may  be  made  by  the  hand,  using  large  ilat  ladles  of 
wronght  iron,  or  with  a  nnall  appaxntua  made  on  pmpose, 
of  which  a  drawing  and  description  is  given  in  figs.  7, 8»  6^ 
10,  and  11,  which  will  be  hereafter  more  particularly  de^ 
scribed.  '  - 

'  When  the  bed  of  mastic.  No.  1,  ia  spread,  it  is  inunet 
diately  eoTered  with  hard  atonei  or  matemlfly  htokittk 


Digitized  by  Googl 


Ila^peifSffor  Jmpin,  in  Paving  Roads,  ^e.  343 

alxiut  tlie  size  of  a  walnut,  which  are  struck  with  a  ram- 
mer in  order  to  make  tliem  sink  into  the  mastic ;  upon 
this  is  placed  a  thin  bed  or.  layer  of  the  mastic^  No. 
whichy  as  befoirv  meBtionad*  is  the  most  flexible  and  elastic ; 
and  when  tbe  additional  expense  will  not  form  an  objec-^ 
tion,  a  thin  bed  or  layer  of  very  infusible  iron  ore,  well 
cleaned  and  separated  iroQL  the  earthy  matter  adhering  to 
it  when  founds  -and  previously  broken  into  .wy  sinall 
pieoes,  should  be  sporead  orrer  the  bed  of  nuwtiey  No..^,  of 
the  thickness  of  from  one-twelfUi,  but  not  exceeding  one- 
sixth  of  an  incli,  which  is  then  to  be  forced  by  pressure 
into  the  mastio,  No.  ^,  thereby  forming  the  mastu),  No.  6» 
h^sKoinbefiare  inentionisd;  ovex  this  is  to  be  spnead  eoam 
gtanrel  or  stonesiy  broken  to  about  Ibe  siaie  of  a'bein ;  and 
lastly,  fine  gravel  or  coarse  sand  is  to  be  spread  met  the 
surface,  and  the  road  compressed  and  consolidated  together 
with  a  heavy  iron  roller. 

:  Boads  of  any.  other  descriptieii  may^  in  like  uMniner^  be 
Ibnned  upon  the  principles  and  directiona  abore  spedfiied 
by  the  interventicm  of  the  elastic  bituminous  niastic»** 
which  do  not  require  to  be  specifically  pointed  out. 
.  When  it  is  intended  to  employ  tlie  elastic  bituminous 
mastic**  in  sitnatioiis  where  it  will  be  exposed  to  motioii 
nr  fibration,  as  £»r  exsn^ler^in  the  fiamatioii  of  esiHn^s 
and  roofs ;  the  first  step  necessary  is  to  apply  upon  the  sur- 
face a  coat  of  vegetable  or  mineral  tar  with  a  brush,  and 
to  ^ead  over  that  coat  of  tar  pieces  or  strips  of  common 
or  coarse  Hneui  or  cotton  doth,  or  strong  paper,  in  as  long 
conttnuoos  pieces  as  possible^  and  then  the  doth  or  paper 
is  to  be  slightly  wetted  so  that  it  may  be  stretched  flat  and 
witliuut  wruikies,  and  be  protected  from  being  scorched  or 
burned  by  the  application  of  the  hot  elastic  bituminous 
mastic."  These  pieoes.  int  sticips  of  doth  or  paper  ave  to 
be  plaeed  aloDg»  £hat  is  to  say^  from  top  of  the  roof  to  Aat 
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buttom,  and  are  to  be  fastened  by  means  of  strings  of 
thread  tape  as  well  at  the  edges  ns  in  the  middle  of  these 
|neee«  of  cloth  or  paper,  and  at  the  distance  of  not  more 
than  a  foot  from  each  other,  and  the  stringi  of  thread  xxpt 
iio  leeored  by  naib  at  fire  or  six  inches  distuoe  firm 
each  other. 

The  "elastic  bituminous  mastic/'  No.  5,  above  described, 
is  then  i^pread  over  the  cloth  or  paper  with  a  brushy  over 
which  it  strewed  hot  fine  sand  hy  means  o€  a  sieve,  or 
some  snch  oontriranee. 

When  it  is  wished  to  whiten  a  coating  of  the  mastic,  as 
in  the  case  of  roofings  and  other  surfaces,  a  quantity  of 
tallow  is  to  be  added  to  the  elastic  bituminoiis  mastic,'* 
No*  5>  in  the  proportion  hereinhefore  mentioned;  and  im* 
mediately  after  the  coating  ef  mastie  has  been  spread,  and 
while  very  hot,  hot  chalk  or  whiting,  in  fine  powder,  is  to 
be  sprinkled  over,  which  becomes  congealed  or  fixed  with 
the  tallow  on  being  applied,  and  should  be  rubbed  smooth 
with  the  hand.  In  this  operadon  the  tallow  beeoming 
mdted  by  the  heat  of  the  mastic,  and  coming  to  lite  8ur« 
face,  the  chalk  or  whiting  will  form  with  it  a  light  insoluble 
crust,  adhering  closely  to  the  mastic,  and  being  white  will 
reflect  the  rays  of  the  sun,  and  cause  a  considerable  re«- 
dnetion  of  temperatore,  and,  continuing  undianged,  serves 
also  to  protect  the  mastic  6om  the  iniuenoe  of  the  atmoe* 
phere.  Gutters  may  be  formed  at  the  edges  of  the  roof 
to  carry  oif  tiie  rain,  &c.,  by  extending  the  pieces  or  strips 
of  cloth  or  paper,  covered  with  the  mastic,  and  doubling 
them  to  the  extent  of  an  indi  under  the  eaTea  of  the 
buildings 

*  For  foot-ways  and  the  ground  floors  of  warehouses,  or 
the  floors  of  halls,  cellars,  and  houses  on  the  ground,  the 
^'elastic  bituminous  mastic,"  No.  3,  is  employed.  In 
these  .cases  the  grqui^d  is  'pcepsred  'lqf  bemg  rammed^  or 
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beaten,  or  rolled  strongly,  upon  which  a  bed  of  gravel  and 
small  stones  are  placed ;  it  is  then  again  to  be  rammed^  or 
beaten,  or  rolled,  and  a  covering  or  layer  of  fine  dry  sand 
18  to  be  added ;  then  upon  the  sand  a  very  thin  layer  or 
bed  of  tlie  coarser  parts  of  flax,  or  hemp,  or  the  waste  or 
ravellings  of  old  rope  is  to  be  strewed.  The  clastic 
bituminous  mastic,'*  No.  S,  is  then  poured,  as  if  in  a 
mouldi  to  the  thickness,  varying  from  one-third  of  an  inch 
to  an  inch  over  a  certain  extent  of  the  ground  so  prepared, 
and  the  like  ground  is  repeated  until  the  whole  extent  is 
covered  with  the  mastic,  and  each  coat  of  mastic,  as  it  is 
placed  on  the  ground,  is  then  sprinkled  with  fine  gravel, 
bj  means  of  a  sieve,  or  such  like  contrivance. 

This  gravel  may  be  in  its  natural  state,  or  blackened,  or 
coloured  at  plcasiu'c,  according  to  the  expence  which  is 
intended  to  be  incurred;  and  it  is  made  to  penetrate  the 
mastic  by  beating  and  pressing  it  with  small  wooden  hand- 
beaters,  like  those  used  by  pluml>ers,  but  flatter.  • 
.  The  foot  pavements  may  be  constructed  plain  and  level, 
or  they  may  have  upon  tlieir  surface  shallow  chann(^ls, 
which,  by  crossing  each  other,  form  compartments,  and 
present  the  appearance  of  a  regular  flag  pavement  These 
channels  would  receive  the  fluid  mud  which  would  be 
occasioned  by  rain,  and  conduct  it  to  the  gutters  or  ken- 
nels, so  as  to  render  the  foot-ways,  thus  intersected,  more 
clean  and  convenient  than  plain  foot-paths. 

These  channels  may  be  formed  by  ribbed  iron  frames, 
which  are  indented  by  pressure  into  the  coating  of  the 
mastic  after  it  is  spread  upon' the  ground,  and  while  it  still 
remains  hot. 

The  apparatus  represented  in  tiic  drawings,  figs.  7,  8,  9, 
10,  and  1  i,  consists  of  a  strong  barrel  with  thick  iron  hoops, 
supported  on  a  carriage  with  wheels  or  cylinders,  very 
broad,  with  a  contrivance  at  the  back  somewhat'  analagoos 
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Xo  that  already  clescribed  for  sprcadini^  or  dispersing  the 
mastic,  but  which  is  easier  of  traospurt  than  the  apparatus 
In  wbich  the  maalic  »  preptted. 

The  btmU  in  ocder  that  the  mtrtic  may  remain  niffi- 
ciently  fluid  for  me  a  greater  length  of  time,  should  be 
made  with  an  outer  covering  united  to  the  inner  by  cross 
l^eces  of  wood*  and  tlie  interval  between  the  imver  and 
Ijhe  mtter  coming  shoold  be  Med  with  sawdust,  moss, 
wool,  cow-hair,  cfaareoal  in  powder,  or  any  other  substance 
which  will  occasion  a  reCentimi  of  the  heat. 

Fig.  7  and  fig.  8,  are  section.^  oi  the  barn  l,  sliewing  the 
outer  covering  of  the  inner  barrel,  the  cross  pieces  of  wood, 
and  the  mattera  inserted  between  i  fig.  8,  also  contains  a 
section  of  the  outlet  for  the  Inastie  behind ;  fig.  9,  shews 
a  transverse  elevation  of  the  barrd,  with  Ihe  outlet  for  the  ^ 
mastic,  but  without  the  contrivance  for  spreading  it; 
fig*  i>  ^  longitudiual  sectional  representation  of  the 
barrel  and  apparatus  for  spieading  the  mastic  complete ; 
^d  fig.  11»  is  a  transverse  view  of  the  back  of  the  barrel, 
.with  the  apparatus  for  spreading  it. 
*  It  will  be  seen  that  as  the  mastic  issues  from  the  outlet 
B,  which  is  regulated  by  the  screw  above,  it  passes  into  a 
sort  of  hopper  F,  down  an  apron  or  indined  plane  k,  and 
is  disdhaiged  from  x,  upon  the  road. 

llie  appamtus  at  the  back  of  the  barrel  for  spreading  or 
dispersing  the  bitumen,  consists  of  a  carriage,  figs.  10,  and 
11 ,  B,  B,  on  wheels  or  cylinders ;  a,  a,  which  are  ver^  broad 
and  cross  pieces ;  c,  and  D,  D,  being  much  higher,  so  as  to  tilt 
the  barrel,  and  cause  it  to  be  completdy  emptied*  The 
carriage  is  drawn  forward  by  the  hook  i.  The  place  of 
issue  for  the  mastic  is  behind  the  barrel  at  v.,  which  is 
placed  beliiud  a  wooden  hopper  F,  F,  fixed  on  the  grinders 
B,  B,  in  which  hopper  there  is  an  opening  g,.o,  the  extent 
of  vHiich  is  regulated  by  a  moveable  board  h. 
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The  barrel  being  upon  its  carriage  and  taken  to  the 
load,  which  is  to  receive  the  mastic^  it  is  -dragged  by  ropes 
fastened  to  the  hook  i.  The  wheels  or  cylinders  in  re- 
volving, siuooLh  and  level  the  road ;  then  a  man,  mounted 
on  the  after  part  of  the  barrel  or  carriage,  opens  the  tube 
B,  the  mastic  spreads  itself  into  the  hopper  f,  and 
issuing  from  the  opening  spreads  itself  in  a  sheet  first 
npon  the  apron  k,  whose  purpose  is  to  make  it  regular 
in  its  progress,  and  from  thence  upon  the  road.  Two  men 
who  follow  the  apparatus  equalize  the  coat  of  mastic  with 
hot  trowels. 

This  last  operation  maj  also  be  done  mechanicaUj»  by 
means  of  a  large  and  thin  plate  of  iron,  figs.  10,  and  II ;  s, 
s,  fixfil  on  a  cross  piece  of  wood  T,  T,  which  is  supported 
by  two  iron  shanks  or  flat  rods  u,  v,  u,  which  are  attached 
to  its  sides,  and  also  on  the  sides  of  the  hopper  F,  f,  by 
means  of  studs  if,  m,  placed  in  the  grooves  v,  T,  in  which 
the  studs  move,  whereby  the  iron  plate  s,  s,  is  made  to 
rise  and  fall  at  will.  This  plate  s,  s,  receives  an  elastic 
pressure  by  means  of  two  springs  x,  x,  connected  with  a 
acrew  y,  which  are  placed  in  the  head  of  the  cheek  s, 
which  regulates  the  pressure  at  pleasure. 

And  whereas,  as  regards  the  first  part  of  the  said  inven- 
tion, I  do  not  claim  the  use  or  eiiipio)  niont  of  any  of  the 
materials  separately,  but  I  claim  the  composition,  as  above 
desoribed,  when  fully  prepared  and  ready  for  use$  the 
fibroua  or  filamentons,  vegetable,  and  animal  mAtters  or 
substances,  above-mentioned,  beix^  essisntiai  to  the  eom« 
position  of  every  modiiication  of  the  elastic  bituminous 
mastic. 

And  wheceaa,  as  regards  the  second  part  of  the  said  in* 
vention,  I  do  not  claim  any  part  or  portian  of  the  appaiat 
tos  nngly  for  making  and  prepai  uig  the  said  composition. 
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bal  I  claim  the  arrangement  and  combination  of  the  aevenl 
parts  and  portions  of  the  said  apparatus  when  put  together* 

-^[laroUed  itt  the  RolU  Chapel  Office,  October  1837.] 


To  Ti{OM\s  Hall,  of  Leeds,  in  the  county  of  York, 
brass  founder^  for  his  inpention  of  a  new  combination 
or  arrangement  of  parts  forwang  an  improved  fur*  ^ 
naee  for  eonsmmng  emoie  and  eeonomiemg  fnel,  ap'  j 
plieable  to  steam  engine  boilers  and  other  furnaces,^ 
[Sealed  21st  February,  1839.] 

This  invention  of  an  iuiproved  furnace  consi>yts  in  a  pecu- 
liar arran^rement  of  two  or  more  ^e^iaces  under  one 
boiler,  with  the  flues  and  dampers  necessary  Ibr  thdr 
effective  operation^  whereby  the  smoke  and  gases  arising 
firom  the  combustion  of  a  fresh  supply  of  ftiel  becomes 
consumed  by  passing  over  tUe  surface  of  a  glowing  fire  in 
the  iire-piace  contiguous.  This  is  eSected  by  dividing  the 
furnace  longitndinaliy  into  two  or  more  parts,  in  order  to 
form  two  or  more  distinct  fire-places,  wHich  are  to  be  snp> 
plied  with  fresh  fuel  alternately,  allowing  that  in  the  ad- 
joining fire-place,  over  uliicli  the  fresh  smoke  iji  to  be 
directed,  to  have  become  completely  red* 

The  direction  of  the  smoke  and  gases  is  regulated  by 
dampers  placed  at  the  ends  of  the  furnaces,  in  order  that 
the  communication  with  the  flue  may  be  cut  off  from  such 
fire-place  wliile  the  fresh  fuel  is  introducing,  and  the 
smoke  emitted  is  driven  over  the  red-hot  fuel  of  the  next 
fire-place,  through  a  lateral  opening,  by  which  means  the 
smoke  becomes  consumed. 

.  Plate  XY.,  fig.  1,  represents  a  ttansrerse  section,  taken 
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through  about  the  middle  of  one  of  the  improved  fur<» 
naces ;  and  iig*  is  a  longitudinal  section.  In  bqth  thesq 
figures  similar  letters  refer  to  corresponding  parts, 

Tlie  fui  iuicc  iii  these  figures  is  divided  into  two  coniT 
partmeuts  a,  and  Bj  by  the  longitudinal  partition  a ;  place4 
in  the  middle  between  the  fire-places ;  b,  e»  are  the  dampers^ 
whi<^  are  to  be  slidden  up  and  down  in  grooves  4,  d,  df  d$ 
for  the  purpose  of  directing  the  smoke.  Toothed  racks  e, 
are  fastened  to  the  lower  ends  of  tlie  sliding  dampers,  as 
seen  in  £g.  !•  A  toothed  wheel  takes  into  gcaf  with 
the  racks  0,  which  is  actuated  by  a  pinion  gy  fixed  01^ 
the  end  of  the  shaft  k*  This  pinion  is  made  to  revolye  by 
turning  the  winch  handle  i,  at  its  reverse  end. 

Tn  fi^r.  U  the  damper  c,  is  supposed  to  be  up  and  the 
iiamper  0,  down.  The  iire  b,  is  represented  as  having  Jus( 
i«eeived  *  fresh  supply  of  fuel,  and  the  fire  a,  burning 
brightly,  and  giving  off  little  or  no  smoke*  As  the  dam" 
per  c,  belonging  to  the  fire-place  b,  prevents  the  smoke 
from  going  forward  directly  into  tlie  flue,  the  smoke  and 
vapour  will  of  course  be  compelled  to  pass  through  the 
lateral  opening  in  the  partition  a,  and  over  the  red-hot 
fuel  in  the  fire-place  a,  (as  seen  in  the  drawing)  which 
smoke  and  vapour,  in  its  passage,  will  necessarily  become 
consumed  or  put  into  a  state  of  combustion  before  it 
reaches  the  main  flue  surrounding  the  boiler. 

When  the  fu^l  in  has  burnt  up  brightly  and  ceased 
to  give  off  smoke,  then  the  damper  belonging  to  it  should 
be  lowered,  and  the  damper  of  the  fire-]>lace  a,  raised, 
which  are  done  simultai»cou»ly  hy  means  of  the  wlieel  and 
pinion  beibre  mentioned,  taking  into  the  racks  aihxed  to 
the  dampers.  The  fire-place  a,  may  then  be  supplied 
with  firesh  fucl|  the  smoke  and  vapour  from  which  wil) 
pass  laterally  through  the  aperture  in  the  partition  0,  over 
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the  red-hot  fire  in  and  will  he  fsonaiimed  as  in  the  fixnoer 
instanee. 

In  oondiMioni— I  deabe  it  to  be  undentood  that  I  do 

not  intend  to  confliio  myself  precisely  to  the  arrangement 
of  the  parU  us  shewn  in  the  drawing,  bt;ing  aware  that 
thej  may  be  wied  without  deflating  firom  the  prindple 
or  main  featore  of  my  invMtion  (  bat  I  ddm  aa  my  im* 
provement  in  the  arrangement  of  the  part*  of  ittmaoes  fef 
8teani  boilers  and  other  pnrposcs,  the  division  oftlic  furnace 
into  two  or  more  fire-places,  by  means  of  a  longitudinal 
partitum  or  parti tions^  hafing  a  lateral  aperture  or  aper-t 
turee  communicating  from  one  fire-place  to  the  next  fire- 
place adjoining,  with  mofeablejdampeia  at  the  ends  of  the 

respective  ilri"-|)lacL;s  for  occasionally  stopping  tliu  Hues,  iii 
order  that  the  dense  volume  of  smoke  and  combustible 
vapour  evolved  at  every  fresh  supply  of  iml,  may  be  con* 
doeted  into  the  adjoining  fire-place,  wherey  by  paaang 
o?er  the  ignited  red-hot  fiid,  it  may  beoome  burnt  and 
consumed.— [/nroZ/ec/  iu  I  he  lioUa  Chapel  Ojjivc,  August, 

8p«ciiicauon  lirawu  by  Meiar&.  ^iewton  aud  Uerry. 


To  William  Oveeton,  of  No.  19,  SkoveMky,  tn  ihe 

parish  of  St,  George  in  the  East,  and  count?/  of  Mid' 
dlesex,  gentleman,  for  certain  inijjrovtiHtids  in  via- 
chinery  or  apparatus  for  making .  ships*  bread  or 
6lfeifflf.— [Sealed  Srd  Apiil,  im] 

« 

Thbsb  improvements  in  madbineiy  or  apparatus  for  making 
ships*  bread  or  biscuits  consist,  firstly,  in  a  machine  fer 

kneading  the  dough ;  and  secondly,  in  a  machine  or  ma- 
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tMnerj  for  rolluif^  out  the  dough  to  its  required  thickueflSi 
and  euttbg  or  stomping  it  into  the  forms  of  biscuits* 
In  Plate  XVI.,  iig.  1,  is  an  elevation  of  the  kneading 

inaciiine;  %.  2,  a  section  taken  longitudinally  through 
the  same. 

When  flour  and  water  has  been  properly  mixed  together 
in  the  usual  way  of  making  dough,  I  introduce  the  dough 

into  the  hopper  a,  a,  a,  for  the  purpose  of  kneading  it 
between  the  two  fluted  rollers  b,  b,  vAiidi  are  placed  under 
the  lower  aperture  oC  the  hopper.  The  journals  of  these 
rollers  bp  it,  turn  on  bearinga  in  the  side  frames^  and  upon 
their  fixmt  ends  are  fixed  a  pair  of  toothed  wheels  e,  Cf 
fimilar  diameters,  taking  into  each  other.  On  the  axle  of 
one  of  tlie  rollers  is  fixed  a  toothed  wheel  </,  which  takes 
into  a  pinion  e,  fixed  on  a  shaft  mounted  in  the  liaine  of 
the  machine.  To  this  shaft  is  attached  a  winch  or  handle/i 
and  by  this  winch  the  machine  is  put  in  operation. 

Manual  power  being  applied  to  the  winch the  pinion  e, 
causes  the  wheel  J,  to  revolve,  and  with  it  the  ^\  hcci  c, 
and  roller^,  on  the  axle  of  which  it  is  hxed ;  ai\d  the  teeth 
of  the  two  wheels  Cf  being  in  gear  with  each  other,  they 
are  by  these  means  both  made  to  revolTe  simultaneously, 
and  with  them  the  two  fluted  rollers  b,  b. 

Thus,  by  the  rotary  motion  of  the  rollers,  the  dough  is 
gradually  drawn  down  through  the  hopper,  and  kneaded  in 
its  passage  between  the  fluted  rollers,  and  deposited  in  the 
box  below.  But  as  the  complete  process  of  kneading  may 
nut  liave  heeu  eilbcted  by  once  passing  the  dough  between 
the  rollers,  it  may  bo  removed  from  the  box  and  again 
intvoduoed  into  the  hopper,  and  passed  between  the  rollers 
agiia  and  again  aewal  times  until  the  kneading  is  com* 
plete. 

Before  the  last  time  of  passing  the  dough  between  the 
rollers,  i  introduce  the  shoot  A,  for  the  purpose  of  bringing 
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Ihe  dough  out  in  a  flat  sheet,  ami  cond'M-ting  it  in  that 
iona  away  to  the  second  maehine,  where  it  is  to  he  loQed 
out  to  its  proper  thickness  and  cut  into  hiseaits.  The 

bhoot  //,  may,  il"  desired,  be  permanently  fixed  in  tlie  box  gf 
and  tlit^u  the  dough  itmy  pask^  over  on  to  a  suitable  recep- 
tacle as  it  proceeds  firoem  the  roUers. 

Eig*  89  represents  an  eleratioii  of  the  machine  roQipg 
and  cutting  the  dough  into  hiscuits ;  fig.  4,  is  a  section  of 
the  same  taken  longitudinally  through  the  machine;  and 
lig.  5,  in  a  horizontal  view  of  the  machine,  looking  down 
upon  its  upper  surface  a,  a,  a,  on  the  side  frames  b,  c, 
e,  a  hozixontal  hed,  inclined  at  the  end,  upon  which  the 
sheet  of  dough  is  to  he  spread  out  at  b,  passed  und«r  the 
rollers  ul  c,  and  dijjcharired  at  d. 

A  pair  of  cylindrical  roliei's  e,  protruded  throu^  the 
horizontal  part  of  the  bed  e,  <^>erate  as  bed-rollers  to  con* 
duct  the  sheet  of  dough  forward*  A  shnihff  pair  of  rollers 
are  the  preasers,  by  which  the  sheet  of  dough  is  Imrmed  to 
the  re(|uired  thickness. 

A  cylindrical  roller  g,  has  thin  ribs  of  metal  placed 
round  its  periphery,  in  hexagonal  shapes,  for  the  purpose 
of  cutting  or  marking  out  the  sheet  of  doqgh  into  forms 
suited  for  biscuits;  and  another  cylindrical  roller  ky  is  for* 
nishcd  witli  spikes  or  pins,  set  round  its  periplier\  for  tlie 
purpose  of  pricking  or  piercing  the  required  holes  in  the 
hiscuits  as  they  pass  under  it. 

The  manner  in  which  I  put  these  tollera  in  simultaneous 
rotary  motion,  will  be  perceiTed  by  the  arrangement  of 
wheels  attached  to  the  axles  of  iiie  scveicii  rollers,  (repre- 
sented in  figs.  3  and  5,)  and  tlie  pinions  by  which  they  are 
connected,  which  are  driven  by  a  winch  on  the  axle  of  a 
pinion  at 

The  dough,  as  before  said,  is  to  he  spread  out  upon  the 

flat  bed  at      and  puahtd  foiwaid  ao  ab  to  come  within  the 
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bite  of  the  first  pair  of  rollers  e,  /.  On  rotary  motion 
being  then  given  to  the  rollers^  the  sheet  of  dough  will  he 
conducted  fomard  between  the  second  pair,  and  thereby 
brought  to  the  desired  thickness  for  being  cut  into  biscuits. 
The  dough  thus  prepared  will  then  pass  on  upon  the  bed  f?, 
under  the  roller^,  and  by  so  passing  will  be  cut  or  marked 
out  into  hexagonal  or  other  forms»  corresponding  with  the 
arrangement  of  the  cutting  edges  fixed  round  the  peri- 
phery of  the  cylinder.  The  sheet  of  dough  so  marked 
out  will  proceed  onward  and  pass  under  the  roller  A,  where 
it  will  be  pricked  or  pierced  by  the  spikes  set  round  its 
periphery;  and  in  order  that  the  sheet  of  dough  may  not 
adhere  to  the  roller  A,  a  scraper  (shewn  detached  at  fig. 
4,)  is  placed  behind  it  at  i,  having  openings  for  the  spikes 
to  pass  through  as  the  roller  revolves,  which  eflfectuaUy 
removes  the  sheet  of  dough,  and  allows  it  to  proceed  down 
the  inclined  plain  of  the  bed  at  df  &om  whence  it  is  taken 
in  portions  by  a  peel,  and  introduced  into  the  oven. 

As  it  may  be  necessary  to  make  batches  of  biscuits  of 
didlrcnt  thicknesses,  a  provision  is  made  for  raising  and 
lowering  the  pressing  rollers  f^/,  so  that  the  space  for  the 
passage  of  die  dough  between  them  and  the  bed-zoUers 
e,  e,  may  be  adjusted  as  shall,  under  circumstances,  be  re- 
quired ;  this  is  effected  by  nuts  and  screws,  shewn  a,t  I,  I,  /, 
in  fig.  S,  wliich  are  connected  to  sliding  plummer  blocks^ 
eanyiug  the  journals  or  axles  of  the  rollers/,/,  g,  and  A. 

A  modifieation  of  the  last  described  machine  is  shewn 
in  longitudinal  section  at  figs.  7  and  8,  in  which  only  the 
pressing  rollers  e,  e,  and  /,  f,  are  adapted.  The  sheet  of 
dough  so  prepared  and  delivered  on  to  the  inclined  part  of 
the  bed,  may  then  be  cut  out  into  biscuits  and  pricked  by 
hand. 

In  these  figures,  howevei,  1  have  introduced  an  appa- 
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ratufl  for  cttttiug  and  pncking  hy  means  of  a  wanm  press.— 
A  wooden  frame         carries  a  eutter  for  sepatating  the 

dough  into  hexagonal  pieces.  The  form  of  this  cutter  is 
shewn  at  fig.  9,  whicli  represents  its  face.  It  is  made  of 
thin  ribs,  standing  out  like  those  upon  the  loUer^^  before 
described*  but  in  this  case  is  flat*  The  wooden  frame 
is  attached  to  a  screw  fi»  mounted  in  a  stretdier  or  bracket. 
By  tuminsf  this  screw  >r,  the  frame  with  the  cutter  wfll  be 
brought  down  upon  the  sheet  of  dough,  being  upon  the 
inclined  plane,  and  will  cut  or  mark  out  the  hexagonal 
Ibims  of  the  biscuits,  and  at  the  same  tinie  the  bisctdto 
win  be  pridced  by  the  points  inserted  into  the  under  part 
of  the  frame.  In  order  to  prevent  the  portions  of  the 
dough  so  cut  and  pricked  from  rising  and  adhering  to  the 
points  and  cutters,  a  series  of  moveable  plates  are  made  to 
act  within  the  hexagonal  frame  of  entteiSy  which  platest  ^ 
the  frame  dewends,  are  alkwad  to  recedo  or  be  prened 
back  by  the  surface  of  the  sheet  of  dough,  while  the  cut^ 
ters  and  prickers  penetrate  it ;  but  when  the  frame  is  raised, 
these  plates  and  the  rails  to  which  they  are  attached,  fall 
again  by  their  own  graviQr  and  foroe  the  doqgh  out  of  the 
euttem,  leaving  it  Ibt  upon  the  inclined  plane  as  befue. 

ilie  portion  of  dough  thus  operated  upon  may  now  be 
drawn  oif  the  inclined  plane,  and  by  means  of  a  peel  in- 
troduced into  the  oven  as  befiore. 

Lastly^  I  wish  it  to  be  undentood  that  I  no  not  intend 
to  daim  as  new  all  the  parts  id  the  maehinery  esdnbited 
in  the  drawing,  but  as  respects  the  kneading  maciune  I 
claim  the  employment  of  indented  rollers  placed  below  the 
hoppers  for  squeezing  and  kneading  the  dough  as  it  is  passed 
between  them  \  and  as  rejects  the  madiineiy  for  rolling 
out  the  dough  and  cutting  it  into  biscuits,  I  daim  the 
arrangements  of  the  several  ports  as  shewn  in  lIic  tliawings, 
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and  particularly  the  coastruction  of  the  cutting  and  prick- 
ing appaiatufly — there  exhibited. — \InroUed  in  ike  RaUt 
Chapel  Office,  October,  1839.] 

SpecificattoQ  drawn  by  Messre.  Newton  and  Berxy. 


To  William  Nasii,  of  Budge-row,  in  the  city  oj  London, 
merchant,  for  certain  impropemenfs  in  the  comtruction 
of  brkfgee,  waduete,  roqfe,  and  other  parte  bmld" 
ingef  being  a  communieation  from  adrcKuf.^  [Sealed 

21st  Febi-uary,  1339.] 

These  improv Linen ts  in  the  conslructioa  of  bridges,  via- 
ducts, roofs,  ajid  other  parts  of  buildings,  consist  in  a 
peculiar  form*  arraagement,  and  mode  of  connecting  ban 
of  iron  or  beams  of  wood,  placed  diagonally  at  acute  aisles, 
and  braced  together  by  other  bars  or  beams  placed  in  hori- 
zontal positions,  and  parallel  to  each  othtr ;  which  com- 
bination or  structinc  affords  a  degree  of  stability  ixom  ita 
film  tiiiMon,  thai  is  not  Ibund  in  any  of  the  ordinary  con^ 
atmctione  of  bridgea  or  roo&  composed  of  similar  weights 
of  material,  either  on  the  suspension  or  tenaiim  principles. 

Plate  XVL,  fig.  1,  represents  a  single  bar  a,  sliewii  in 
perspective,  a  Gcunbination  of  several  of  which,  elevated  in 
dii^ponal  ponlioiis  at  acato  aaglest  and  cwmected  by  hoiif 
mital  parallel  beta  b,  b,  and  c,  as  shewn  at  fig.  2^,  eon« 
stitutes  the  side  frame-work  of  one  of  my  improved  bridges 
or  other  similar  structures ;  fig.  3,  represents  one  of  the 
pairs  of  the  top  or  bottom  horizontal  parallel  haia  B, 
detached  as  they  would  appear  on  the  top  side* 

The  forms  and  substances  of  the  bars  being  fully  shewn 
by  the  tlirec  first  figures  of  the  drawing,  I  will  proceed  to 
describe  the  mode  of  constructing  the  joints. 
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It  will  be  p(M-ceivc*(l  iluil  tlie  ends  a,  a,  of  the  derated 
bars  A,  are  peculiarly  formed,  so  Uiat  wlien  tlie  bais  are 
placed  in  diagonai  posidoiui  at  acute  angles,  their  ends 
may  fit  accurately  la  the  notehes.or  veoeMcs  of  the  tc^  and 
bottom  horizontal  bars  B,  b,  the  latter  of  which  are  brought 
together  and  connected  by  sucketed  joints,  as  shewn  at 
b,  b,  in  the  detached  fig.  4,  and  the  whole  is  made  fiist  by 
bolts  c.  Hie  middle  horizontal  bar  c«  is  connected  to 
the  elevated  bars  a»  a»  by  differently  formed  notcHea  and 
recesses,  as  shewn  at  </,  d,  and  e,  Cy  fig.  1. 

Fig.  5,  is  an  elevation,  iuid  lig.  G,  a  })lan  of  one  of  the 
end  standards  o,  to  which  the  borizontai  bars  n,  and  c, 
and  the  two  extreme  elevated  bars  a»  are  affixed,  in  order 
to  finish  the  8ide*finme  of  the  atructure.  These  end 
standards  bear  perpendicularly  upon  the  piers  or  masonry, 
which  are  placed  for  supporting  the  whole  frame-work  of 
the  bridge  or  other  erection ;  therefore,  no  abutments,  or 
buttreasea,  or  tension  tiea,  beyond  the  ends,  are  neceasaiy 
to  resist  the  longitudinal  force,  as  the  whole  praasure  or 
weight  of  tlie  erection  is  by  the  bracing  of  the  bars,  con« 
centrated  in  the  ends,  bearing  perpendicularly  upon  th^ 
piers. 

Fig.  7,  ia  an  elevation  of  a  bridge  coBatructed  on  this 
improved  principle ;  and  fig.  8^  ia  a  plan  of  the  under  .part 

of  the  roadway  of  the  same.  The  two  side-irames,  when 
formed  by  the  combination  of  bars,  as  above  described,  are 
erected  upon  the  piers  e,  e,  as  shewn  in  %.  7,  and  are 
then  braced  together  by  diagonal .  transveiae  bars  y,  y,  /» 
placed  horiaontally  and  at  acute  angles,  Ihe  ends  of  which^ 
bearing  upon  the  middle  horizontal  bars  c,  jmd  with  their 
longitudinal  bracing  bars  ^,  support  the  road-way  Off 
iiooring  of  the  bridge. 

>  In  this  construction  of  bridges  no  perceptible  lateral 
vibration  is  perceived,  as  the  perfect  tenaion  of  the  whole 
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iidmits  of  no  other  movement,  but  that  arising  from  the 
mere  flexion  of  the  material  of  which  it  is  made. — [/«- 
rolM  in  the  RoiU  Chapel  Office,  August,  1839.] 

Specification  drawn  by  Messrs.  Newton  and  Berry. 


To  James  Nasmytii,  of  Patricrofi,  near  Manchester,  in 
the  county  of  Lancctiier,  engineer,  for  his  invention  of 
eerteun  improvemenU  applicable  to  the  hearings  or 
Journals  of  locomotive  or  other  steam  engines,  which 
improvements  are  also  applicable  to  the  bearings  or 
journals  of  machinery  in  general, — [Sealed  9th  Aprils 

These  improvements,  applicable  to  the  bearings  or  jonr« 
nals  of  locomotive  and  other  steam  engines,  which  im- 
provements are  also  applicable  to  the  bearings  or  joamals 

of  machinery  in  geneml,  consist  in  a  peculiar  nu  de  of  en- 
circling or  surrounding  such  bearings  or  journals,  with 
collars  or  rings  of  case-hardened  iron,  or  hardened  steel,  in 
place  of  the  ordinary  brasses  or  steps,  as  hitherto  com- 
monly employed  in  similar  situations. 

The  peculiar  feature  of  novelty  of  this  invention,  is  the 
forming  of  such  case-hardened  iron,  or  hardened  steel 
collars  or  rings  in  two  pieces,  and  fastening  them  in  such  a 
manner,  bj  means  of  a  key  or  pin,  that  ihey  are  prevented 
from  turning  round  upon  the  surftu^  of  the  bearing  or 
journal  which  they  encircle.  I  have  attached  to  these  pre- 
sents a  drawing  represeutiug  the  appUcatiou  of  my  im- 
provement to  the  crank  or  connecting  rod,  and  to  the  stay 
or  axle-bearing  of  a  locomotive  steam  engine,  which  will 
sufficiently  illustrate  its  applicability  in  all  situations  in 
machinery,  where  bearings  or  journals  are  necessary. 
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Fipr.  1,  plate  XVI.,  represents  the  end  of  a  connecting 
rod  with  the  crank-bearing  or  journal,  in  section ;  fig.  2, 
is  a  front  or  side  elevation  of  the  connecting  rod  or  crank. 
Fig.  3>  is  an  elevation  of  the  axle  or  stay-beaiingi  with  the 
beanng  or  journal  of  the  axle  or  shafit  in  aeetion ;  and  fig. 
4,  it  a  horixontal  or  plan  view  of  the  same.  In  %.  1,  a, 
represents  the  section  of  the  crank-bearing,  and  fig.  J^,  6, 
bf  bf  the  crank:  around  this  bearing  or  juumaly  I  place  a 
collar  of  hardened  ateel«  or  case-hardened  iiony  d,  which 
collar  1  am  enabled  to  place  in  that  situation,  by  having  it 
cut  or  divided  into  two  or  more  parts,  ( two  being  tJte 
number  I  prefer)^  and  in  the  direction  shewn  by  the 
oblique  line  e^  in  %.  2,  or  ey  /,  in  fig.  1 ;  and  by  means 
of  a  metallic  key  or  pin  sunk  half  its  depth  into  the  sur- 
&ee  of  the  bearing  a,  and  half  into  a  corresponding  recess, 
sunk  into  the  ends  of  the  collar  <t,  cf,  I  not  only  cause  the 
semicircular  collars  to  encircle  the  bearing  a,  but  by  means 
of  the  key  they  are  entirely  prevented  £rom  turning 
round  u^on  the  surface  of  the  beaxiiig  u\  and  in  this 
manner,  I  am  enaUed  to  surround  the  crank -beanng  with 
an  entire  sur&ce  of  hardened  steely  or  case-hardened  iron. 

I  place  or  fix  the  connecting  rod  /i,  in  contact  with,  and 
around  this  hardened  collar,  in  the  ordinary  manner, 
namdy,  by  having  the  strap  ^  and  the  batt  «id 
keyed  or  £istened  together  by  means  of  two  gibs  and 
collar  /,  m,  n,  which  wedge  die  strap  i,  t,  firmly  against 
the  dovetailed  shoulder  o,  o ;  and  further,  by  mailing  tlic 
interior  or  rubbing  suriace  of  the  strap  i,  of  case-hardened 
iron,  or  hardened  steel,  and  also  in  the  same  manner  by 
making  the  semi-circular  butt  end  if  of  the  connecting  nod 
of  case-hardened  iron,  or  hardened  steel. 

I  am  in  this  inanuer  enabled  to  form  the  two  rnbhincr  or 
moving  surfaces  of  the  bearing  and  connecting  rod  of  kard 
materials^  and  thereby  confer  upon  this  most  important 
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part  of  the  steam  engine,  a  degree  of  durability  never 
hitherto  obtained  \  besides  which,  in  oonsequence  of  such 
dozability,  the  necessity  of.  tightening  up  the  collars  in  the 
usual  manner,  where  brasses  are  employed,  is  entirely  dis- 
pensed with; — after  the  collar  wi,  is  drawn  uptight,  it  may 
be  permanently  fixed  by  a  rivet  or  screw,  as  may  be  lound 
convenient.  In  order  to  prevent  any  chance  of  the  points 
Pi  p,  of  the  butt  end  k,  tripping  into  the  joint  or  cut  e, 
I  cut  the  collar  e,  d,  at  two  opposite  sides  in  the  diagonal 
direciion,  as  seen  at  e,  f,  in  fig.  2,  so  tliat  the  points  7;,  jh 
can  never  enter  the  joint  when  turning  round  tlie  collars 
Ci  d\  and  in  order  to  facilitate  the  placing  of  the  semicircular 
collars  round  the  bearing  a,  I  flatten  each  alternate  ex- 
tremity, as  may  be  seen  at       in  fig.  1. 

In  like  manner  I  encircle  or  surround  all  other  bearings 
or  journals  used  in  machinery  in  general,  where  truth  and 
durability  is  required,  with  these,  or  similar  case-hardened 
irouy  or  haxdened  ateel  collars,  substituting  in  place  of 
hiaases,  case-hardened  iron,  or  hardened  steel  blodcs  or 
steps,  as  shewn  at  <7,  r/,  in  figs.  3,  and  4,  which  there 
represent  their  application  to  another  part  of  the  loco- 
motive engine  called  a  stay-bearing. 

Haring  thus  particularly  ascertained  and  described  my 
improvements,  applicable  to  the  bearings  or  journals  of 
locomotive  steam  engines,  and  to  tlia  machinery  in  general, 
I  desire  it  to  be  particularly  uudcrstood,  that  I  claim  as 
my  invention,  and  which  is  secured  to  me  by  virtue  of  the 
said  in  part  recited  letters  patent,  tiie  peculiar  mode  of 
encireling  or  surrounding  crank,  and  all  other  such,  or 
similar  bearings  or  journals,  with  collars  of  case-hardened 
iroQ^  or  hardened  steel,  namely, — by  placing  or  fixing  such 
collars  around  bearingt  or  journals  in  two  parts  or  pieces, 
and  preventing  the  same  &om  tuniing  rounds  otherwise* 
than  along  with  tifae  shaft  or  bearing  on  which  they  are 
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fixed  by  iiieaiis  ot  the  aforesaid  key;  and  in  the  manner, 
and  for  the  purposes  shewn  in  the  accompanying  drawings, 
and  also  herein  particularly  set  forth. — [litrolled  im  ike 
Rolia  Ckapel  Ofiee,  August  1839.] 

Spcciticatiuu  drawa  by  Messrs.  Newtoa  and  Uerry. 


2b  Lot  Faulkner,  Cheadle,  in  the  county  of  Chester^ 
calico  printer,  /or  hie  indention  of  certain  improve' 
ments  in  the  mode  of  working  pumps  and  valeee^  and 
which  improvemente  are  alto  applicable  to  JtrC'Cngine* 

and  other  similar  ajjjiaratus,  —  [Sealed  11th  A.pril, 
1839.] 

TuEiiE  improvements  in  the  mode  pf  working  pumps  and 
▼alvesj  and  which  improTements  are  abo  applicable  to  fire* 
engines  and  other  similar  apparatus,  consist,  firstly,  in  the 
peculiar  application  and  arrangement  of  certiun  stents 

of  leather  to  pump  buckets,  valves,  plungers,  or  pistons, 
in  order  to  constitute  a  perfectly  tight,  elastic,  and  durable 
packing ;  and  secondly,  in  the  application  of  such  or  simihir 
pump  buckets,  valves,  plungers,  or  pistons,  to  a  certain 
arrangement  and  construction  of  apparatus,  in  order  to  em- 
ploy the  same  as  a  fire-extinguishinp^  cnpfine,  ship's  pump, 
garden  engine,  or  any  other  similar  apparatus,  wherein 
sucb  pump  buckets,  valves,  plungers,  or  pistons,  may  be 
used  witb  advantage. 

But,  in  order  that  these  improvements  may  be  more 
particularly  explained,  I  have  attached  to  these  presents  a 
sheet  of  drawings  representing  various  views  of  the  same, 
and  also  their  application  to  the  working  of  ptrnipa  or 
any  similar  apparatus. 

Description  of  the  drawings  :^V\sX&  XVI.,  fig.  1,  re* 


m 

Digitized  by  Gc 


» 


Faulkner  Si  for  Imptt,  in  working  Pumps,  361 

presents  an  elevation  of  ;i  pump  bucket ;  fig.  2,  a  ^socUoii 
taken  through  the  middle  of  the  same ;  fig.  3,  a  plan  or 
top  view ;  and  fig.  4,  a  section  taken  througk  the  bucket 
Ht  the  dotted  line  in  %« IS. 

u,  a,  is  the  piston  rod  or  plunger ;  b,  b,  the  budcet ; 
c,  c,  c,  Cy  several  seuTiients  of  leiitlier,  piniied  or  otherwise 
fastened  together,  to  form  a  deep  ring,  and  left  somewhat 
short  of  meeting  at  tl|eir  extremitiesi  in  order  that  they 
nay  be  ebstie  and  spring  outwards  tightly  against  the 
•idss  of  the  pump  barrel ;  d,  d,  d,  d,  are  other  similar  seg- 
ments of  leather,  forminj^  another  ring  or  segment ;  d,  is 
a  slight  spring  of  bra^  or  other  metal,  to  assist  the  elas« 
ticity  of  tiie  leather  segments  {  r^e^is  a  tube  or  lining  of 
leather  capable  of  being  slightly  compressed  in  order  to  attow 
of  the  segments  c,  and  d,  being  held  or  pressed  closely  toge- 
ther by  the  cross-head/,/,  and  upper  ring^,^;  the  valve 
or  water-way  is  shewn  at  ^,  h. 

The  application  of  these  improvements  to  fire-engmes 
and  other  similar  apparatus,  is  shewn  in  the  longitudinal 
and  transverse  sectional  figs.  5,  and  6,  wherein  a,  a,  repre- 
sents the  engine  framing  or  water  cistern ;  6,  b,  b,  three 
pump-barrels  worked  in  connection  with  each  other,  by 
means  of  the  three-throw  crank-shafts  e,  e«  the  guide  or 
parallel  links  d,  d,  d,  and  the  pump-rods  0f  e,  To  the 
Knvcr  extremity  of  these  pumps,  rods,  or  plungers,  the 
improved  mode  of  working  the  pumps  is  shewn  ;  /,  /,  being 
the  peculiar  construction  of  leather  packing  as  above  des- 
ioibed ;  is  the  entrance  or  suction  hose  pipe ;  A,  A,  the 
water-way  to  the  pump  barrel ;  and  t|  the  discharge  pipe 
to  the  running  hose  or  branch  end. 

I  wovdd  here  remark,  that  in  the  a i)ph cation  of  these 
improvements  to  the  pumping  of  acids,  or  other  corrosive 
liquids  or  waters,  I  employ  aUemaie  segmemU  of  brass  and 
leather,  in  llie  composition  of  the  packing-rings  or  segments 
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r,  and  </,  and  also  substitute  a  lining  of  tliin  brass,  divide^ 
into  four  parts,  iustcad  of  the  leather  tube  e,  e, 
.  UA?iiig  now  fiilfy  deMcibod  th*  naliire  of  my  stid  invqn* 
tkm^  and  the  maiiiMr  in  wbicb  the  mnd  IS  tobepoffbnntsdf 
I  desire  it  to  be  nndmteod,  thtt'  I  claim  as  my  ittYcntioD, 
(and  which  is  sicuretl  to  me  by  virtue  of  the  above  recited 
letters  patent,)  the  pecuhar  constniction  and  arrangement 
of  the  pump  ImdLel-^fnlfe,  plongory  or  piston^  in  ivorkiag 
pmnpa  and  ralvet;  and  also  its  application  and  nae  in  the 
manner,  and  for  the  purposes  represented  in  ihe  aceooH 
panying  drawings,  and  herein  particularly  set  forth. — [/b* 
r^Ued  im  ike  JtoUs  Chtipei  Oetaber,  im] 

8p06iAotlMe  dffwu  hf  M wvt.  Newton  nd  Benjr* 


To  Jbbbmiah  GRiMEy  ^  Bmry^  tn  the  tomty  of  Lam- 

cotter,  engraver f  for  hi$  hwenHon  of  eetiam  improviB' 
ments  in  jiianufacturing  wheels,  which  are  applicable 
to  locomotive  engines,  tenders,  and  carriages,  and  to 
ruimhg  iffkeeltfor  other  utrful  pttrpotOM  i  aito  In  ike 
apparaiug  for  eomtrudhg  ike  etane* — [Sealed,  Slsi 
Febinary,  183S.] 

Thesb  improvements  in  manu&cturing  wheels^  which  aie 
applicable  to  locomotive  engines,  their  tenders  and  car-* 

riagcs,  and  which  arc  principally  dcsi<rned  to  mn  upon 
railways,  consisty  firstly,  in  the  particular  arrangement  and 
disposition  oi  such  parts  as  are  necessary  to  form  the 
wheel,  which  is  to  be  constructed  entirely  of  wrooght  iiout 
and  afterwards,  by  means  of  suitable  machinery  or  appa- 
ratus, the  whole  is  to  be  comprepsed  and  welded  into  a 
solid  wheel ;  and  during  such  latter  process,  the  felloe, 
with  its  flancb,  and  the  spokes,  and  nave  or  boss,  will  all  be 
perfectly  united,  by  the  working  or  welding  of  the  metal. 
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that  no  joint,  imperfection,  or  weakness,  will  be  percep- 
Cible*  But  as  the  fdieei  will  be  thus  rendered  into  one 
maw  of  unronght  iron^  a&d  tbo  iUnch  formed  upon  ^» 
Mine  ineoe  <np  bar  as  the  f^loe,  the  neoesdty  of  a  aepamter 
tjrc-iron  is  dispensed  with,  and  consequently,  tlic  outer 
rim  or  periphery  of  the  w  heel  is  more  durable,  as  it  is  im- 
posnbie  that  the  flanch  or  tyre-iron  can  work  oS,  or  be* 
eome  loose,  it  being  all  welded  into  one  maaa, 

In  ovder  that  these  improrements  may  be  clearly  nnder- 
stood,  I  have  slii-wn  in  tlie  drawings  several  fi^;ures  which 
represent  views  of  my  improved  wheels  in  a  complete 
state,  with  some  explanatory  figures  in  detail,  and  also  - 
other  figniesi  whicb  are  modifications  in  the  oonsthictum 
or  patting  together  of  the  Tarioos  parts  of  wlueh  aooh 
wheels  are  formed,  and  the  apparatus  for  performing  tlie 
various  operations. 

Plate  XYIL,  £g«  Ij  is  a  side  view  of  a  plate  or  disc  of 
iron,  about  a  quarter  of  an  incb  in  thickness;  it  will  be 
seen  that  a  piece  haa  been  pressed  or  punched  out  of  this 
plate  as  at  a,  which  forms  the  spaces  between  the  spokes 
or  arms  of  the  intended  wlieel ;  and  when  this  plate  has 
been  equally  divided,  and  similar  pieces  having  been 
punched  out  «U  round,  it  will  be  obviona  tiiat  the  ports 
whidi  are  left,  will  Ibnn  the  spokes  or  arms  of  the  wheelt 
and  will  appear  as  in  fig.  2,  which  is  an  entire  or  face  view 
of  the  wheel  complete.  But  in  order  to  obtain  a  propt  r 
strength  and  thickness  for  a  locomotive  engine,  or  carriage 
wheel,  I  place  as  many  €i  these  perforated  plates  of  metal 
mde  by  side,  as  will  be  required  to  eonstitnte  the  necessary 
thickness  of  the  wheel,  taking  care  to  have  the  two  or 
three  outer  plates  a  little  thicker  than  the  rest,  and  of  as 
much  larger  diameter  as  will  be  requisite  to  allow  for  the 
after  formation  of  the  Asmok  upon  its  peiiplieiy.  A  ftw 
more  dxeular  pieces  are  also  to  be  punched  outof  ordinaiy 
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plate  iron,  and  placed  in  the  proper  situations  ti>  form  the 
projecting  boss  upon  each  side^  of  tiie  wheel ;  it  will  also 
be  aem  that  ihere  are  mall  circular  holes  bt  b,  punched  of 
pieieed  »t  the  extremis  of  each  apoka  or  ami*  When  the 
pkitea  are  all  pot  together,  a  amaU  pieee  of  metal  tubing  is 
passed  into  all  these  holes,  which  serves  to  lock  or  keep 
the  pile  of  plates  in  one  position,  while  they  are  undergoing 
an  afler  process,  and  at  the  aame  time^  the  hole  which  is 
left  by  the  tube  will  aerve  in  a  amall  <k|pree  to  lighten  the 
wheel.  Fig.  S»  ia  an  edge  view  of  the  two  outer  plates» 
and  fig.  I,  is  an  edge  view  of  the  whole  system  of  plates 
fts  put  together. 

'  The  wheel  in  this  poaititm  is  now  to  be  ^aced  in  a 
mrerbetatofy  or  other  fuinaee,  (which  will  be  more  par* 
tieularly  detoribed  hereafter,)  and  the  whole  of  the  platei 

heated  to  a  welding  heat;  and  by  tlie  working  of  an 
apparatus  in  connection  with  the  furnace,  (also  to  be  here- 
after described),  they  will  be  perfectly  welded  into,  one 
aolid  wheel  of  wrought  iron,  with  the  qpokea  or  .anns, 
juave^  felloei  and  flanch,  all  welded  iiito  one  entire  maas. 
Upon  coming  from  the  furnace  and  the  welding  apparatus, 
it  will  be  evident  that  the  complete  wheel  will  appear 
■upon  its  face,  as  repreaented  in  tig.  2,  and  upon  its  edge 
iu  in  %•  4»  It  haa  now  only  to  be  taken  to  the  lathe, 
to  have  the  outer  scale  removed  from  the  metal,  and  the 
cone  and  ilanch  properly  turned  upon  its  periphery.  Fig. 
5,  represents  an  edge  \iew  of  the  whole  as  finished  after 
turning,  and  tig.  6,  a  section  taken  through  the  wheel  at 
the  dotted  line  a,  b,  in  fig.  iS. 

I  wish  it  here  to  be  pardcnlarly  observed,  that  in  the 
piling  or  arranging  the  system  of  plates  for  this  description 
of  wheel,  I  place  them  so  that  the  grain,  "or  end  of  the 
iron,"  shiill  ill  ways  cross  and  diverge  from  the  centre  of  the 
wheel,  and  thus  present  a  much  more  durable  suriaee  to 
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the  work,  and  assisting  materially  to  strengthen  the  wliok 
wheel.  This  will  be  readily  understood  by  persons  con- 
▼eisant  with  the  subject,  and  is  to  be  accomplished  by 
alwajs  marking  or  noticuig  the  fint  hole  or  space  punched 
out  in  each  plate;  and  thus,  supposing  these  are  twelve 
plates,  and  twelve  arms  in  the  wheel,  I  put  the  second 
space  on  the  second  plate,  immediately  over  the  first  space 
in  the  first  plate,  aud  the  third  space  in  the  third  plate 
also  over  th»Jlr*t  space  in  the  first  plate,  and  so  on  succes- 
sively. 

I  wish  it  also  to  be  understood,  that  if  it  should  be 
found  to  be  more  desirable  to  save  the  process  of  welding, 
in  the  above  description  of  wheel,  the  spaces  may  be  at 
once  punched  or  pressed  out  of  one  solid  plate  or  cake  of 
metal,  of  the  thickness  required  when  finished ;  but  this  I 
do  not  recommend,  as  it  would  rcMpuie  so  gical  a  power, 
and  the  mass  of  metal  would  be  so  unwieldy  to  handle,— 
in  fact,  it  would  be  altogether  a  much  more  expensive 
wheel  if  made  firam  one  thick  plate,  and  not  so  well  to  be 
depended  upon  as  one  made  from  thin  plates,  which  are 
easily  punched  ;md  welded,  or  the  entire  pile  of  plates  (of 
any  of  them,)  may  be  so  arranged  that  the  whole  system 
shall  be  operated  upon  at  once* 

It  may  also  he  neceesaiy  here  to  vemaric,  that  instead  of 
the  plate  hemg  turned  round  in  divisions,  and  punching 
one  space  out  at  a  time,  the  dies  may  be  so  constructed,  as 
to  punch  the  whole  of  the  spaces  out  of  the  plates  or  plate 
at  one  operation  of  the  punching  apparatus,  and  this  ^an 
irould  also  evidendy  require  more  power,  but  in  wheek- 
of  small  diameter,  it  might  be  done  with  advantage. 

AJthougli  1  liave  above  dcisciibcd,  with  reference  to  figs, 
1,  2,  a,  and  4,  this  process^  as  applicable  to  wheels  to  be 
used  for  locomotive  purposes  upon  railways,  yet  the  same 
construction  of  wheels  will  evidently  be  applicable  to 
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nmtiing  wl^eb  fa  all  dewripttooi  of  ctiria^esy  and* 

deed,  for  whatever  purpose  stMSh  wbeek  may  be  used;  and 
also  wlitcib  iur  machinery  in  general,  Laving  either  spur  or 
bevilled  teaU^  may  be  advaatagaouslj  made  in  a  similar 
nuiar  of  wiaugiil  iraB»  where  aoctm  diirabflit/  and 
■tnagtfa  k  raquifod.  Anothwr  daat  of  whaah  abo,  wkoUy 
constructed  of  wrought  iron,  are  exhibited  in  the  following 
figures  in  whicii  the  various  parts  consist  of  bars  of  rolled  or 
Wiought  iron,  and  arc  so  arranged,  that  the  grain  of  the 
iron  ahaU  be  alao  placed  in  radial  lineay  diveigii^  fiom  the 
centre  ef  the  whed^  so  tbat  what  ia  termed  **  the  end  of 
the  iron,"  shall  present  itself  to  the  rail  or  load  upon 
wiiich  the  wheel  runs. 

Thia  deaariptiaa  of  whedi  is  to  be  constructed  iu  the  M- 
kwing  ]na1lner^— ban  oC  malleable  iron  are  to  be  leiM 
either  with  plam  flat  anifiweay  or  with  befiUed»  dovetailedt 
circular,  or  other  indentations,  as  represented  in  sectional 
figs.  7,  and  8,  and  these  bars  are  to  be  divided  and  cut 
into  short  sectiona  or  lengths  of  the  sanie  size  as  the 
Intended  thicknem  or  depth  of  the  lim  and  flaneh  of  the 
wheel,  aa  hi  flga,  9,  and  lOl  The  reqniied  nmnber  of 
anus  or  spokes  must  also  be  prepared  as  represented  in 
the  face  view,  fig.  11,  and  the  edge  view  fig.  12,  which 
may  be  done  by  dies  off  swages  in  the  coauoon  process  of 
fetghigt  as  rqpreae&ted  In  %« 13. 

The  Ibfged  arma  thus  prepared  mnsi  he  now  all  put 
together,  and  the  nave  thus  completly  formed,  and  the 
small  pieces  or  segmenU*  arc  all  to  be  placed  or  dovetailed 
together  in  the  requsite  order,  to  form  the  outer  rim  or 
felloe  of  the  wheel»  aa  ahewn  in  the  &ee  view  14;  and  in 
the  edge  iriow  15»  it  will  he  aeen  that  these  two  flgures 
shew  the  exact  state  of  the  wheel,  prior  to  the  welding 
together  of  all  the  parts; — it  is  then  to  be  put  in  the  fur- 
nace and  heated*  andaiiwcldedinto  one  mass  as  be£ace  des- 
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ci'ibed  with  reference  to  the  formw  wlieei.  After  removing 
this  whedL  from  the  welding  ftpparatu8»  it  will  also  (wh^ 
intended  to  be  used  upon  railways,)  require  to  have  the 

cone  aild  flauck  Luriied  uul  ul  the  iuiid  incLal  of  the  fcUuc, 
in  the  wheel  first  described,  or  an  ordinary  iianch  or 
tjie-iron  may  be  welded  into  the  felloe  to  save  tupung 
the  melal  hom  the  solid.  Fig.  16,  repiesenta  a  &ce  view 
of  this  wheel  whm  complete^  and  fig.  17,  a  section  taken 
tLrouuli  the  middle  of  the  same. 

Tlus  construction  of  wheel  may  also  be  sii<^iitiy  vaiied, 
l«  ii^praseiited  in  the  face  view  fig.  IS,  and  section  fig.  19^ 
wheie  it  will  be  seen  that  the  amngement  and  constnio- 
tion  of  the  anna  and  nave  are  the  same,  but  the  fefioe  and 
fianch  are  made  of  a  rolled  bar  similar  to  common  tyre- 
iron,  and  having  the  arms  or  spokes  welded  on  to  it  by 
bein^  likewise  submitted  to  the  before-mentioned  ap« 
paiatna.  Ju  order  tp  assist  the  piooMS  of  weldings  the 
arms  are  formed  with  a  lip  or  projeetion,  as  shewn  at  a,  a, 
and  there  is  a  corresponding  recess  rolled  into  the  bai-  iron 
forming  the  felloe,  so  that  the  end  of  the  arm  may  spread 
in  the  process  of  welding,  and  more  firmly  unite  to  the 
feUoe  than  by  merely  jumping  up'*  the  end  of  the  arms. 

Anodier  description  of  wheel  may  also  be  ccmstnictedy 
by  having  a  rolled  bar  to  form  the  felloe,  as  represented  in 
section  at  fig.  20,  and  in  face  or  side  view  at  %.  2i,  where 
the  bar  is  shewn  bent  round,  having  it!  two  ends  welded 
to  fivm  the  felloe ;  drcular  pieces  of  plate  iron,  as  %t  a« 
fig.  22,  are  then  to  be  3puidied  out  and  filled  up  to  malo 

llio  refjuisitc  tliickiiess  for  ihu  nave  and  loii<;ilucliiial  pieces 
of  the  shape  oi  the  arm,  as  at  6,  hg.  22,  must  also  be 
punched  out  of  plate  irqn,  and  piled  in  the  same  furnace 
l»  heretofiiKe  desonbed»  which  will  thus  fimn  a  complete 
wheel,  the  appearance  of  which  when  turned  and  finished 
is  shewn  at  iig.  23,^  and  in  section  at  iig.  21.    This  wheel 
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ttwy  be  nuide  of  a  lighter  descripticiii  if  yeqiiiffed»  If 

making  the  two  other  plates  on  each  side  of  the  wheel 
serve  for  the  arms,  and  Ji^^pensiug  with  all  the  inner  plates, 
as  shewn  in  the  sectional  fig.  25. 

Another  ^imaapdaa  of  wheri  iioniied  out  of  these 
]iiiiiched  iron  pUtea,  and  eliglitly  modified  from  any  jet 
described,  is  represented  at  fig.  where  the  outer  plates 
liave  the  spaces  between  the  anas  punched  out  exactly  in  a 
similar  manner  as  above  described  in  reference  to  fig.  1,  and  < 
the  felloe  h  Ibrmed  hy  eegmenti  ni  thin  plate  bno,  being 
ptnulied  into  the  fotm  abewn  at  ig»  97,  witii  holee 
punched  in  them,  and  circular  pieces  of  thin  plate  iron  are 
also  to  be  punched  out  to  form  the  nave  as  at  fig,  2S,  In 
patting  together  constructing  this  wheel,  I  recommend 
that  the  two  outer  ponebed  pktea  shoukl  be  friboed  so 
that  the  arms  sha]]  exactly  intmeet  the  spaees  in  eadi 
plate,  and  supported  or  strengthened  by  diagonal  rods  or 
bars  Cf  c,  to  keep  them  apart;  the  sesrirK  lUal  pieces  of 
plate  to  form,  the  felloci  and  the  circular  pieces  of  plate  to 
form  the  nave*  most  now  all  be  piled  between  the  two 
outer  punched  plates  b,  6,  and  imall  iron  pina  or  atads  are 
to  be  put  into  the  holes  a,  a,  to  keep  the  plates  in  their 
proper  places;  and  the  whole  is  now  to  be  removed  to  the 
furnace  and  welding  apparatuf^  to  be  heated  and  welded 
into  one  maai.   Fig      repreeents  this  wheel  in  section. 

Another  feature  of  my  improvements  in  manu&cturing 
wheels,  is  illustrated  in  figs.  80  and  31.  In  these  figures 
it  will  be  seen  that  the  felloe  of  the  wheel  is  made  of  solid 
btir  iroui  having  the  fiaiich  Ibrmed  upon  its  perij^ry,  and 
being  connected  with  the  nave  hy  a  paiir  or  more  of  beU* 
csUy  coiled  springs  a,  a,  one  end  of  each  bdng  welded 
fast  to  the  felloe,  and  the  other  end  to  Uic  nave.  It  is 
presumed  that  a  wheel  constructed  in  such  a  manner, 
having  springs  of  this  peculiar  form  substituted  in  the 
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place  of  the  spekee  or  enns,  will  be  better  able  to  lessen 

the  shock  upon  the  carriage  lls  it  passes  over  any  irregu- 
larities of  the  road,  than  when  the  springs  bear  upon  the 
axles  of  the  wheel,  and  the  moving  body  is  capable  of 
being  more  ateadOj  and  finnly  attachedj  by  having  the 
spring  placed- within  the  wheels  instead  of  npon  them; 
this  is  iiioie  especially  applicable  to  locoiiiotive  enguie  and 
carriage  wheels,  as  any  imperfection  in  the  joints  between 
the  rails  would  thus  be  more  immediately  relieved,  and 
little  or  BO  eoncuasion  felt  in  the  carriages ;  and  as  such 
springs  are  capable  of  horizontal  action  as  well  as  vertiea!, 
the  nioticju.  ul  the  tiaiu  in  running  would  be  hardly 
perceptible. 

The  second  feature  of  my  improvements  in  manu&o* 
taring  wheels,  consists  in  the  application  of  such  machinery 
<Hr  apparatus  to  that  purpose,  as  is  represented  in  £g.  1 , 
wliich  is  a  side  elevation,  and  jfig.  2,  a  horizontal  or  plan 
view  of  the  punching  machine,  or  press  for  punching  the 
holes  out  of  the  plates  of  metal,  to  form  the  spaces  he* 
tween  tiie  apokea  or  arms  of  the  wheeL 

This  punching  machine  consists  of  a  framing  or  bed  of 
cast-iion  a,  a,  having  a  lever  of  the  first  order  b, 
mounted  in  suitable  bearings  at  its  fulcrum  c  ;  the  cutting 
tool  d,  is  auspended  at  the  shorter  end  of  this  lever  by  the 
Hnks  il^;  Ihe  same  end  of  this  lever  is  provided  with  one 
iNdf  of  a  pair  of  entting  blades  or  shears  e,  the  other  half 
or  blade  being  fixed  upon  the  frame  of  the  press.  The 
power  being  communicated  through  the  driving  pinion 
will  act  upon  the  sptor  wheeP  and  cause  the  emnk  phi  k, 
whidi  is  placed  in  one  of  its  arms,  to  levolve;  thus,  vi* 
bfating  the  eonnecting  rod  t,  and  raising  the  kmger  tarn  of 
the  lever,  will  cause  the  tool  d,  to  descend  into  the  under 
or  female  die  and  necessarily  punch  or  press  a  piece  out 
of  the  plate  under  opeiatioii,  aa  shewn  at  L   It  will  be 
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pemived  that  m  the  iliovter  end  nf  ibe  kw  mpmA,  tb* 

shears  will  come  into  actioa,  and  pare  or  cut  the  udgcb  oi' 
the  plate,  as  shewn  at  wi. 

Ill  order  tliat  the  spaces  to  be  punched  out  of  the  platM 
SMj  be  aoeuitte  in  tbsir  podLtm,  I  finl  daMm  Ibe  pbite 
apon  the  oude  in  which  the  anall  holee  aoe  niMle  at  the 
extremity  of  each  arm,  and  by  aid  of  the  dies  ad- 
justed to  the  lever,  and  acted  upon  by  the  projection  o, 
upon  the  under  nde  of  the  lever  theee  mall  holes  are 
pnnehecl  ant*  In  teking  the  pkte  to  that  end  of  the 
punching  midline  whm  the  cutting  tool  and  die  i(»  oie 
situated,  the  two  small  pins  or  studs  p,  are  to  be  put 
into  two  of  the  small  holes  in  the  plate,  which  will  act  as  a 
holdfiuit  or  guide,  thus  securing  the  ])late  in  its  position, 
and  pneventtng  any  latand  ehifting  of  the  pkte  dnni^  the 
deicent  of  the  cutting  tool  d.  It  wiQ  be  evident  that  thb 
punching  machine  only  varies  from  those  in  ordinary  use, 
for  punching  boiler  plates,  in  its  peculiar  application,  and 
that  any  £y  or  stamping  press  may  be  aimilarly  adapted  to 
the  pttipote,  and  ako  that  the  entttng  took  vmj  be  wied 
to  suit  any  fixm  of  space  diatnaj be  required,  ligB.3^4!, 
and  5,  are  representations  of  the  cutters  d,  and  de* 
tached. 

G,  ii  A  aeotion  taken  transversely  through  the  mid- 
dle of  the  appaiatttay  and  %  7,  is  a  jEroot  eieratian  of  the 
same;      a,  a,  a»  is  the  liiinaeey  hanng  fire  doors  ^ 

before  and  behind,  the  one  in  front  being  raised  to  shew 
the  interior.  This  furnace  is  provided  with  a  cliiiuaey 
and  damper  similaxly  ta  a  ^^mmnn  reverberating  fur- 
nn6e»for  theporpoae  of  confining  oriegnkting  the  heat ;  it 
is  abo  provided  inthadrcnlarstage  or  platfimi  df  oom- 
posed  of  iron  and  fire4Mncks,  and  moimted  on  the  central 
shaft  e.  Upon  this  stage  the  wheels  are  to  be  laid,  (or 
rather  the  parts  above  described  of  which  the  wheels  are 
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to  lie  composed,)  and  made  to  revolve  elowly  by  means  of 
the  bevil  wheels  /*,  /*,  and  driWng  shaft  g,  for  the  purpose 
of  exposing  every  part  equally  to  the  action  of  the  heat. 
After  it  hat  been  ascertained  that  the  wheel  in  the  furnace 
has  beeome  of  a  welding  heat,  it  may  be  rammed  or  pud- 
dled," by  means  of  a  vertical  rammer  or  any  suitable  tool, 
being  introduced  through  tlie  conical  hole  or  aperture  /i, 
above,  for  the  purpose  of  performing  a  partial  welding  or 
ekfiiig  of  the  Tarioua  parts;  aaotlftar  suitable  tool  may  be 
introduced  througli  horizontal  aperturea  in  die  sidea  of  the 
fbmaee,  wUdi  hy  opening  and  donng  suddenly,  similar 
in  action  to  ordinary  forceps  or  pincers,  may  thus  be 
brought  to  act  upon  Llie  felloe  of  the  wheel,  and  at  opposite 
points,  so  that  the  arms  of  the  wheel  may  be  moie  readily 
welded  to  the  ISelloe,  a«  the  wheel  revolyes  v^on  the  eti^ 
d,  d.  When  the  wheel  has  thus  been  partially  welded, 
and  is  at  a  sufficient  defp-ee  of  heat  to  be  completed,  it  is 
to  be  slidden  down  the  guides  or  rails  i,  i,  into  the  mould 
or  bed  i;aa seen  in  fig.  7 ; — the  top  wei^^  or  tup"  is 
tiien  to  be  alhiwed  suddenly  to  drop  upon  the  heated 
mass,  by  releanng  liie  end  of  the  ewd  or  ehm  m,  and 
thus  to  be  continually  raised  and  suddenly  lowered  until 
a  sufficient  dosing  of  the  parts  has  been  effected,  and  the 
welding  process  found  to  be  completed* 

It  will  be  seen  that  the  weif^t  or  ^tnp**^  lashaofg^Mr 
suspended  from  the  cord  m,  by  finks  n,  n,  and  is  guided  in 
its  perpendicular  course  by  slides  or  friction  rollers,  o,  o, 
ruiming  up  and  down  the  piUars  or  ixamings  p,  p.  The  rack 
^^andpinionB  r,  r,axe  £»r  the  pnipoae  of  raising  the  centra 
pin  #,  into  the  nave  of  the  wheel,  in  order  to  secure  its  cor- 
rect position  in  the  bed  k.  It  will  be  obvious  that  should  it 
be  found  more  desirable  to  complete  the  welding  operation, 
prior  to  exposing  the  metal  to  the  atmosphere,  it  may  be 
aa  readily  accomplished  by  introducing  the  **  tup"  or  weight 
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witliiii  llic  walls  of  tli  j  fumacc,  and  raising  or  lowering  it 
through  an  aperture  in  the  top.  In  the  event  of  the  flanch 
and  outer  penpheiy  of  the  wheel  wearing  off,  or  becoming 
imperfect  by  constent  me,  it  will  be  pexceiTed  by  the  ap^ 
paratas  abore  profided,  a  eommon  flanch  and  tyre-iron 
may  be  very  readily  welded  upon  any  old  wheel,  [ind  thu^ 
be  firndy  united  into  one  mass,  instead  of  being  merely 
heated  and  shnmk,  or  rivetted  on  as  usual. 

Having  now  described  ereiy  particular  of  my  improve^ 
menta,  I  consider  it  necesMnry  to  recapitulate  each  peculiar 
feature  of  novelty  which  I  e]aim  as  niy  invention;  but, 
firstly,  I  desire  it  to  be  understood,  that  I  claim  the  con- 
atructug,  placing,  and  putting  together  of  such  particular 
parts  as  I  have  above  referred  tO|  in  order  to  eonatitofe  a 
wheel,  and  tbe  perfecting  or  welding  of  Ibem  into  one  en* 
tire  form,  as  represented  in  the  various  figures ; — and 
secondly,  the  apparatus  or  machinery  for  effecting  the 
same,  as  drawn  and  described,  or  any  other  means  similariy 
conatrocted,  having  the  same  object  in  viewi  and  in  what' 
ever  manner  the  power  of  welding  is  ojipM*^\hftoUed 
m  the  Rolls  Chapel  Office,  August,  1838.] 
Specification  drawn  by  Measn.  Kewton  and  Btny. 


Ta  WiitLiAk  WooDLBTf  ^  ObHrw^ior^  Hou$e,  Stoke 
Nemngtenf  captain  tn  the  imep,  iaiprovemeiite  mi 
propelling  veeeeU  amd  eturiageSf  ami  aiker  mmekkmffM 

^[Sealed  July  ISth,  ibo^.j 

This  inrention  is  divided  into  three  parts,  consisting  of 
three  different  methods  of  propelling  vessels.  The  first 
arrangement  of  machinery  for  effecting  this  object,  consists 
in  adapting  the  common  duckWoot  paddle  to  a  vertical 
shaft,  which  is  put  in  motion  by  any  suitable  moving 
povrer. 


Digitized  by  Googlc 


Bumetfs,  for  ImptM,  in  Preaervtng  Wood,  ^c.  373 


Two  yertical  shafts  ajre  used^  one  on  eaeh  side  of  the 
vessel,  and  m  about  the  same  situation  as  the  ordinavy 

paddle  wheel. — Two  or  more  paddles  ni-iy  be  adapted  to 
each  shafU  The  advantturcs  derivable  from  this  arrange- 
ment are  not  pointed  out  hy  the  inventor,  and  they  do 
not  appear  to  us  to  be  yeiy  obvious. 

The  second  part  of  the  invention  connsts  in  making  ft 
*  number  of  holes  throucrli  tlie  paddles  of  the  ord?»ar\' 
wheel)  in  order  to  allow  the  water  to  run  through,  and 
thus  preventing  the  paddle  from  lifting  so  much  water  when 
emerging,  as  this  constructign  of  wheel  generally  does. 

The  third  head  consists  in  adapting  a  wind-mill  for 
setting  in  motion  the  former  or  any  other  arrangement  of 
propelleca. — llitroUed  in  the  JnrolmetU  Qffice,  JcMuary^ 
1840.] 


To  Sir  William  Burnett,  Knight,  Commander  of  the 
Jto^al  HoMoveriem  GuelpAie  Order,  of  SomerMet-kouse^ 
hi  ike  ewmty  of  Middlesex^  for  Me  ineention  of  tW 

provements  in  presetting  wood  and  other  vegeiable 

matters  from  deca^, — [Sealed  July  2Cth,  1838.] 

■ 

This  invention  conaists  in  destroying  the  tendency  of  cer-. 
tain  vegetable  substances  to  decay,  by  submitting  them  to 
the  aetbn  of  chloride  of  zine. 

In  preparing  wood,  canvas,  cordage,  sail-doth,  hemp, 
fiax,  and  other  vegetable  matter,  or  arlicies  made  thereof, 
I  provide  a  tank  or  other  vessel  of  wood,  or  other  suitable 
material ;  I  then  fill  it  about  two-thirds  full  of  chloride  of 
fnnc,  dissolved  in  cold  water,  in  the  proportion  of  one 
pound  of  chloride  of  zinc  to  five  gallons  of  water, — this  I 
allow  to  remain  for  10  or  1^  hours;  when  the  solution 
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h  ready,  I  then  plaee  the  material  winch  is  to  he  prepaid 
in  the  solution,  keeping  it  completely  covered  by  tlie 

If  wood  or  timber  is  to  be  picpared,  I  allow  it  to  rumain 
in  the  solution  from  10  to  21  days,  aceording  to  its  size  aad 
ddckneaBy— '^t  is  toaay^  if  the  timber  he  of  the  thlckaew 
Off  from  8  to  IS  inehet  -and  upwards,  I  leate  it  ImmerMd 
in  the  solution  for  2i  days;  if  from  4  to  8  inches  thick, 
for  l  i  days;  and  if  less  than  4  inches  thick,  iur  10  days. 
When  the  wood  or  timber  has  been  so  immersed,  I  take  it 
ant  and  plaee  it  in  a  situation,  sheltered  from  the  ireather, 
until  it  becomes  perfectly  dry. 

In  preparing  canvas  and  cloth,  I  keep  them  in  the  solu- 
tion for  48  hours,  and  then  dry  thcni  under  cover ;  and  in 
this  manner  other  vegetable  materials  of  thin  tentnre  may 
be  prepared* 

Tn  the  preparation  of  rope  or  cordage,  above  the  thick- 
ness of  2  inches,  I  steep  the  hemp  or  yarns,  of  which  the 
same  is  to  be  formed,  in  the  solution  lor  4-8  hours,  and 
cordage  or  rope  of  2  inches  or  less,  I  steep  in  the  solution 
for  7ft  honnu  In  all  cases,  if  tar  is  to  be  einpkiyed,  the 
yams  forming  the  cordage  should  he  placed  in  the  aolntlon 
for  4-8  hours,  and  allowed  to  dry  before  undergoing  the 
tarring  process. 

In  ship-building,  and  in  building  or  repairing  houses, 
besides  preparing  the  timber  to  be  nsed  therein,  as  above 
described,  I  find  it  desirable  to  use  a  paint  made  by  grind- 
ing impure  oxide  of  zinc  (lapis  calaminaris)  with  oil  or 
other  suitable  vehicle.  This  paint  I  recoinnieiid  to  be 
applied,  at  the  time  the  mnterials  are  brought  into  contact, 
to  the  faying  parts  of  all  scarfii,  and  on  the  joists  and  fty* 
ing  parts  wherever  die  two  pieces  of  timber  are  brought 
into  contact,  and  also  on  the  under-ddes  of  the  flats  of  all 
magazine  platiorniJs,  and  all  other  platforms  below  the 
orlops  of  ships  of  the  line,  and  lower  decks  of  &igates,  and 
below  the  upper  decks  of  sloops  and  smaller  vessels. 
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Pons,  for  Jmpts.  in  Hardening  Wood  and  Iron,  ^c,  375 

'         «  «  .  * 

In  houses  I  Tecommcnd  the  paint,  made  as  Wore  stated, 
for  the  inside  of  skirting  and  wainscoatinf^,  of  ground 
iioor^y  and  upon  every  part  of  the  timber  materiais  below 
l^e  external  suxiace  of  ground  floors*  * 
'  And  I  daim,  as  my  improvements  in  preserving  wood  or 
other  vegetable  materials  from  decay,  the  use  of  the  so)u« 
tion,  above  described,  in  the  manner  herein  set  forth. — 
[ImroUed  in  the  Inrobnent  Office,  January, 


2o  Samuel  Sanderson  Hall,  of  the  Circus^  MinorieSf 
in  the  city  of  London^  for  improvements  in  preserving 
eeriam  vegetabie  suhetanees  from  decay,  being  a  earn" 
mumcoHon*— [Sealed  9td  August^  1838.] 

The  elaim  set  finih  by  the  patentee,  is  for  preserving  wood 

and  other  vegetable  substances  from  decay,  by  means  of  a 
*  solution  of  creosote,  or  essence  of  coal  tar,  dissolved  in 

water.-r[/ffrajM  in  the  Inrohneni  Qgtee,  Febmaty,  1839. 


To  Joseph  Pons*  ^  Um<uH!re$cent,  New  Kent^road,  in 

the  camUy'of  Surrey,  gentleman,  for  an  improved  pro- 
cess of  hardening  tvood  and  irony  and  rendering  tvood 
repulsive  of  vermin  and  proqf  agaimt  dry-rot, — [Sealed 
jg^d  June,  1839J 

This  improvement  consista  in  the  employment  of  a  eerCain 
ehemical  solution  in  wUcli  the  wood  k  to  be  steeped  for  a 
certiiiii  time,  or  the  iron  is  to  be  dipped  when  in  a  heated 
state. 

The  chemical  solution  is  described  as  formed  by  com- 
bining one  hundred  poonde  of  sulphate  of  iron,  or  ci  iron 
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filingty  with  twentj-five  pounds  of  nitric  «d4 — into  which 
is  to  be  introduced  other  solutions,  yis :  twenty^'fiye  poonds 
of  mlnm,  fourteen  pounds  of  sal^etre,  and  five  pounds  of 
prussiate  of  potash.  Each  of  these  being  separately  dis- 
solved in  warm  water,  axe  to  be  mixed  with  the  acid  so- 
lution abore  deseribed. 

A  wooden  fat  or  tank  is  to  be  employed  for  holding 
this  ehemieal  solution,  whidi  should  be  kept  at  a  tem- 
perature ot  aljout  5*^  Reaumer's  tb nnometer.  In  this  the 
wood  to  be  hardened  should  remain  immersed  for  a  certain  ^ 
space  of  tinie>  according  to  its  substance.  For  pieces  of 
wood  fipom  three  to  five  inches  in  thicknessy  steeping  for 
three  or  four  days  will  be  sufficient. 

Ilardenin;^  cast-iron,  is  effected  by  dippin;?  it  in  the  , 
same  chemical  solution.    The  iron  is  to  be  heated  to  a 
bkMxUred  heat,  and  then  immersed  in  the  liquor  Ibr  a  few 
minutes. 

Wrought  iron  must  be  diflferently  treated* — A  paste  is 

to  be  made  by  mixing  five  gallons  of  size  with  fourteen  - 
pounds  of  saltpetre  and  five  pounds  of  prussiate.  With 
this  pasto  the  iron  is  to  be  coated  in  a  cold  state,  and  aiiter 
having  been  heated  to  a  blood-red»  the  iron  is  to  be  im- 
mersed in  the  chemical  solution  for  about  three  minutes.  j 

The  patentee  says  he  clciirns  the  above  described  pro- 
cesses for  hardening  wood  and  iron ;  but  observes  that 
beneficial  results  may  be  obteined  by  dispensing  with 
the  saltpetre  and  potash."-*-  [JkroUed  in  ike  Liroimeni 
Office,  December,  1839.]  1 


To  John  F£trib«  ^  Rockdale,  tkt  cdrndy  cf  Lan- 
caeter,  mechamti  and  engifteer,  for  He  ieeemUdm  pf 
certain  tmprovemente  in  eieam  ewj^tiief.— [Sealed  iS5tb 

Juiy,  ibtiJ.]  ' 

These  improvements  consist  merely  in  heating  the  water 
^before  it  is  introduced  into  the  boiler^  by  passing  eduction 
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tfttam  from  tlie  working  ^^Under  into  a  detadied  VMel, 
called  a  ctdorie  easiraeior.  Into  this  veiiel  the  feed  water 
in  conducted  hj  a  coek,  and  die  iteam  allowed  to  pass  m 

at  rhe  same  time  by  another  aperture,  so  as  to  mix  with 
the  water ;  by  which  means  the  patentee  proposes  to  raise 
ite  temperature  to  the  boiling  point  befiora  it  w  piutaped 
into  the  boiler 

The  claim  of  invention  set  out,  is  pladng  the  calonc 
extractor  between  the  working  cylinder  and  the  condenser 
of  a  low  pressure  engine,  and  between  the  working  cylin- 
der and  the  chimney  in  a  high  presenre  engine,  and  regOf* 
lating  the  supply  of  water  to  the  calorie  extractor,  so  that 
it  shall  never  be  introduced  into  the  boiler  at  a  lower  tem- 
perature than  SI 2*^  Fahrenheit. — [inroUed  in  the  Inrol^ 
ment  Qffice,  January ^  1834.] 


To  James  Walton,  of  Sowerhy-hridgey  in  the  county  of 
York,  doi/i  dresser,  for  his  invention  qf  improvements 
Ik  maekmerjf  for  faeiUtating  the  operaUone  <^  raUmg^ 
dreeeing,  and  eroppmg  the  pile  of  wooUem  and  some 
other  /aM0t.-^Sea]ed  14th  January,  I884w] 

The  subjects  of  tliis  patent  apply  to  the  machine  called  a 
gig  mill,  in  which  a  rotary  barrel  or  barrels,  partially 
covered  with  teasles,  wire  cards,  or  brushes,  act  against  the 
surface  of  woollen  cloths,  ioT  the  purpose  of  drawing  out 

the  ends  of  the  wool,  called  raising  the  pile.  The  same 
contrivances  are  also  described  as  applicable  to  machines 
for  cropping  or  diearing  the  pile. 

As  the  doth  passes  under  or  over  the  periphery  of  the 
gig  barrels  in  an  extended  length,  it  is  subject  to  wrinkle 
toward  tlu;  middle  of  the  barrel,  and  requires  to  be  kept 
extended  by  the  attendants  continually  pulling  the  lists 
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outward.  This  the  patentee  proposes  to  remedy  by  ciiaag- 
log  the  posUionft  of  the  drawing  and  conduetiiig  ToBers^  n> 
that  Ifae  cloth  may  pMH  o¥er  or  undor  the  gig  barrels,  not 

exactly  in  the  direction  of  a  right  angle  to  the  axles  of  the 
barrel)  but  in  a  diagonal  or  oblique  direction.  This  lie 
cfiecU  by  mounting  the  drawing  and  conducting  rollen 
upon  a  moveabie  firame,-  independent  of  that  whieh  sup- 
porti  the  gig  bamh^  and  gifing  to  thia  fiame  a  vibfatory 
motion ,  so  that  the  axles  of  the  several  rollers  which  con- 
duct the  cioth  through,  preserving  their  parallelism  to  each 
other,  will  be  brought  into  such  situations  as  will  form  an- 
1^  of  conflidemble  obliquity  to  the  axles  ot  the  gig  bap- 
rela.  By  these  means,  as  the  iiame  and  lolleia  vibratey 
the  cloth  will  be  drawn  first  toward  one  side  of  the  gig 
barrel  and  then  toward  the  other  side,  and  be  thereby  pre- 
yented  from  wrinkling  in  the  middle. 

The  same  contriTance  wDl  apply  to  sach  shearing  ma* 
ehines  aa  work  with  rotary  euttefs,  and  wHlMiBt  in  efitectf- 
ing  a  very  desirable  object,  viz.,  cutting  or  cropping  the 
pile  in  diagonal  directions. 

The  second  feature  of  the  invention,  is  applying  cushions 
with  India  rubber  suf&ces  to  parts  of  the  periphery  of 
the  gig  barrel,  for  the  purpose  of  smoothing  and  polishing 
the  face  of  the  cloth.* — This  is  not  new. 

The  third  improvement,  is  the  introduction  of  cusliiuns, 
hlled  with  water  or  air,  as  elastic  beds,  ioi  pressing  the 
eloth  against  the  gig  barrels,  or  against  the  cutters  in  the 
shearing  frame. — ^This  has  alao  been  done  before,  many 
years  ago. 

The  fourth  feature  of  invention,  is  tlie  employment  of 


•  India  rubber  was  applied  exactly  in  the  siime  way  by  Mr.  G.  D.  Harris. — 
See  hb  Patent  of  Jan.  I5th,  1828,  Vol.  VI.  p.  258,  of  SeconU  Series  of  tlje 
I4w4(»i  Jcatrnal  of  Arts  and  Sciences.  } 
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double-threaded  sccews,*^t]iat  is,  screw  shafts  having  a 
right-handed  lihread  at  cme  end,  and  a  left-handed  thread 
at  tlie  other,  so  that  on  being  turned  they  may  cause  the 

distances  of  the  rails  of  a  stretcliing  frame,  to  expand  or 
contract. — This  is  likewise  a  very  commou  and  well  known 
contrivance  for  the  same  purpose. — [InroUed  in  ike  Inrol' 
ment  Office,  Jtffy,  1834.] 


NOVEL  MODE  OF  CONVEYING 
A  STEAM  ENGINE. 

It  is  but  a  short  period  that  the  Steam  Engine  has  been  used 
to  convey  Post  letters  on.  land*  and  now  for  the  first  time  a  Post 
letter  is  made  tlie  means  of  carrying  a  Steam  Engine. 

Mxssas.  NawTON  and  BsaaT,  at  the  Patent  Office,  Chancery- 
lane,  London,  have  diis  raoming  received  per  post,  from  Messrs. 
Chadbuvn  Hiothers,  Sheffield,  a  perfect  working  steam  engine, 
constructed  on  the  oscillating  cylinder  principle,  with  its  fly-wheel, 
framing*  boiler,  and  fire-place  complete ;  the  whole  was  enclosed 
in  a  case  wrapped  in  paper  secured  with  sCiing,  and  accompanied 
with  a  description  of  its  construction  and  mode  of  worldng.  The 
total  weight  being  under  four  ounces,  was  charged  as  eight  let- 
ters, which  sum  being  pre-paid  at  Sheffield,  cost  eight-pence 
postage,  and  came  safe  to  hand  with  its  tcliow  penny  travellers. 

We  understand  that  Messrs.  Bau.ky,  of  Holborn,  received  last 
week,  per  post,  a  proof  unpression  of  an  embossed  metal  plate, 
which  being  under  half  an  ounce,  was  directed  on  its  surftce — 
pre-paid  at  Binninj^bam,  and  deliveied  as  a  pemiy  post  letter. 
Query.-~How  did  the  post-master  put  the  poel-olilce  stamps- 
upon  it? 

CsAncaar  Lansi 
January  29lA»  1840. 
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ON  THE 
USES  OF  im  M£TAL  FAlXADiUM. 

Tim  pocnlwr  «Mtl,  ^moamwi  hy  ibekte  Dr.  WoUmioii,  in 
tkt  fear  ISOS,  was,  Ibr  tinM  ytm  mAy  known  to  exist  in  the 

native  Platina,  of  Colombia.  In  1812*  it  \v:is  noticed  by  Mr. 
P.  N.  Johnson,  in  tlie  coin  and  small  oegotiabie  ingots  of  gold 
brought  from  the  Drazils. 

The  firi^  of  the  metal  has  hitherto  prevented  its  general 
uie^  benee  few  of  its  Tsloable  properties  have  been  applied  in 
the  arts. 

Hie  development  hy  i!he  Imperial  Brasiliaa  Mining  Asso- 
ciation, of  the  gold  region  of  the  province  of  Minas  Geraes, 
(which  is  peculiar  for  the  existence  of  this  metal  in  combination 
with  the  gold,)  has  of  late  years  rendered  its  introduction  more 
general  in  lien  of  gold  or  pbitina»  over  which  for  many  purposes 
It  has  its  advantsges,  vist  St  equally  resists  stUpkureUed  hydr^ 
gem  and  «Mwral  oeuff . 

It  requires  a  tnuch  greater  degree  €»f  heat  fbr  fusion  than  gold. 
Its  specific  gravity  is  only  about  half  that  of  platinum,  and  as 
111  is  to  19  in  relation  to  gold,  and  therefore  it  is  more  econo- 
mical in  use. 

Its  price  is  not  one-eighth  of  that  of  gold^  and  less  than  half  of 
liiat  of  platinum,  calculating  equdl  bulk. 

•  «      »  »         •  • 

It  nuy  without  uQorii^  its  properties  fie  ttcoii^it  to  almost 
any  extent  ofliafdness  or  soilness* 

Its  chief  uses  at  present  are  conrincd  to  dental  surgery,  in 
graduated  scales  for  astronomical,  nautical,  and  other  instru- 
ments, in  springs  for  various  purposes,  for  lightning  points, 
inoculating  lancets,  and  ornamental  works  of  dtfiertent  deaeop- 
tions. 

It  is  separiited  from  Oie  gold  by  solution  from  nitric  add,  and 
from  some  bther  metals  by  addition  of  cauiide  ammonia  and 

hydrochloric  acid,  which  process  was  discovered  by  Mr.  P.  N. 
Johnson,  in  1817,  and  is  preferable,  both  m  economy  and  purity> 
to  the  use  of  prussiate  of  mercury. 

 ■  ^*     

■  m^i\.^^^^^^^^^^       ii       Pii  —  . —  ■  I  ■ 

•  Ste  PhilMophical  Magazine,  voL  40,  page  i. 
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REPORT  OF  TRANSACTiONiS  OF  THE  iNSTITUTlON. 

OF  CIVIL  ENGINEERS. 

(Continued  from  p.  320,  Vol.  XV,) 

May  14, 1839. 

The  President  in  die  Chair. 

*'  A  deseriptMMi  of  the  Coffine  Dana  round  the  13  and  14  feet 
piers  of  Westminster  Bridge."    By  Frederick  PoDock,  Lieut. 

Madras  Engineers. 

It  was  the  intention  of  Labelye,  the  builder  of  Weitminster 
Bridge^  that  none  of  the  foundations  of  the  piers  should  be  at  a 
less  depth  dian  5  feet  below  ihe  surftoe  of  the  bed  of  the  river, 
but  the  eiTect  of  the  remoyal  of  old  London  Bridge,  and  of  the 
increase  of  the  average  difference  between  liigh  and  low  water, 
had  in  1836  lowered  the  l>ed  near  the  pier  on  the  eastern  side,  to, 
within  18  inehes  of  the  platform,  being  3  feet  lower  than  in  1829 ; 
and  but  §at  the  works  done  under  Mr.  Teifcid's  direction  by 
Mr*  Swinburne^  and  those  which  are  now  gsmg  on  under  the 
dincdon  of  Mr.  Walker  and  Mr.  Buges,  the  pieis  would  hanre 
soen  become  undennhied.  Labelye  is  supposed  to  have  been 
deterred  from  attempting  to  lay  the  ff)un4latioas  by  a  coffre.dam, 
from  the  difficulty  of  keeping  it  dry  and  of  reachii^  the  bottom  ; 
this  is,  however,  now  shewn  to  be  a  groundless  alarm,  as  one  has 
been  oonstiucted  which  is  so  tight  that  two  nea  can  k^  ii  per-, 
lecdy  dry. 

The  Coilire  Dam,  die  constructioa  of  which  forms  the  subject 
of  this  communication,  is  formed  round  the  13  and  14  feet  piers 
at  the  west  end  of  the  bridge,  for  the  purpose  of  s<;curing  the 
foundations  and  repairing  the  damaged  arch  stones*  Previous  to 
the  commencement  of  the  work  fender  piles  were  driven  10  feet 
iato.tfae  bed  of  the  river,  and  are  ^  or  6  feet  higher  thwi  Triwty. 
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higli-ivatcr  mark ;  a  trench  was  then  dredged  in  the  intended  line 
of  the  cofl&e  dam  to  th«  level  of  the  highetl  caiMoii ;  the  first 
gi^ge  pfle  waa  dnrea  on  the  14tfa  of  Joly^  the  first  sheeting  pile 
on  the  S4th9  and  the  water  stopped  out  or  the  eoffire  dam'oom* 

pleted  in  the  short  space  of  seven  months. 

The  aiillioi  tliLii  details  the  dimensions  of  the  timbers  and  the 
construction  oi  the  various  parts  of  the  dam  as  represented  in  the 
drawing,  accompanying  the  communicatiou.  There  are  about 
40^CN)0cttbie  feet  of  timber  in  the  dam.  The  mean  depth  of  the 
mod  in  the  dam,  the  waiter  being  let  out,  was  fiom  4  to  5  feet ; ' 
undetneadt  the  nod,  at  about  3  or  4  feet  above  the  caisson,  is  a 
.stratum  of  red  gravel  of  an  average  depth  of  15  feet,  and  below  « 
til  is  is  clay.  The  weight  of  tiie  piers  has  bent  down  the  caisson 
M  shewn  in  the  drawing,  but  the  timbers  are  still  sound  and 
good.  The  pressure  i^ainst  the  dam,  at  an  average  high  tide, 
is  1775  tons. 


The  President  remarked,  that  there  was  frequently  considerable 
ambiguity  in  the  use  of  the  terms,  rite  of  the  Itdlr,  and  miscon- 
ception as  to  tlie  effect  of  the  removal  of  old  London  Bridge  upon 
the  riac  and  fall  of  the  tides.  The  water  falls  lower  by  between 
3  or  4  feet,  that  is,  by  the  height  of  the  sill,  which  was  removed, 
but  the  difference  of  level  of  high-water  k  very  small,  not  more 
than  a  few  inches*  The  old  London  Bridge  caused  a  sort  of  weir, 
varying  firom  8  to  18  inches,  as  the  waiter  ran  up,  but  depending 
in  a  great  measure  on  the  quantity  of  upland  water  which  was 
coming  down  ;  sometimes  there  was  scarcely  any  difference  of 
level  on  the  twe  sides  of  the  bridge. 


The  President  presented  from  Mr«  Pryor  a  spedmen  of  Straw 
.Coke,  and  Mr.  Piyor  stated  the  method  of  making  it  to  be  ex- 
ceedingly simple,  though  but  few  attempts  were  suocessfed.  A 
mass  of  straw  saturated  with  water  is  thrust  into  the  ferthest 
cQrner  of  the  coke  oveu,  pievious  to  the  oven  being  charged ;  the 
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iianipcr  being  kept  close  the  smoke  impregnates  the  straw,  and 
it  endures  the  beat  for  48  houn :  it  is  well  sprinkled  with  water 
immediately  on  heiag  witbdrawn.  Mr.  Lowe  described  *  its  pro- 
duGdon  as  tbe  effect  of  smotbeied  or  subdued  combustion.  Tb< 
carbon  becomes  deposited  on  tbe  straw  saturated  with  moisture^ 
and  placed  at  the  part  of  tbe  oven  least  exposed  to  oxygen.  Tbe 
difBculty  is  to  account  for  the  oxygen  of  the  atmosphere  not 
combining  with  it  when  hot ;  there  must  be  some  means  of  pro- 
tecting it  from  tbe  oxygen  of  tlie  atmospbere  on  its  being  witb- 
drawn,  wbicb  is  to  bim  yet  a  mystery* 


May  28,  1839. 

Tbe  Pkbsidbnt  in  tb«  Cbair. 

Colonel  Pasley  stated  the  result  of  soi  ie  experiments  which 
he  had  made  witli  a  divintr  boll  in  the  Thames  and  in  the  Med- 
way.  Tbe  commou  rectangular  diving  bell,  suspended  from  a 
yessel  in  a  veiy  strong  tide,  was  completely  swept  under  tbe 
boat,  and  in  some  other  cases  it  swung  round  half  and  bal^  or 
was  twisted  considerably  out  of  its  proper  position.  He  attached 
boat-shaped  ends,  and  on  descending  at  the  half  ebb  of  a  strong 
flood  tide  the  bell  was  perfectly  stoady.  lie  should  think  a  bell 
fitted  in  this  manner  would  be  exceedingly  advantageous  for 
going  alongside  of  w  recks.  He  should  recommend  the  ends  to 
be  moveable^  and  if  the  wreck  were  athwart  the  tide  be  should 
have  oiiiy  one  end  put  on,  and  bring  ihe  bluff  end  against  the. 
vesscL  An  experienced  diver  had  informed  him,  that  in  the 
current  of  the  Danube,  runnin;^  seven  knots  an  hour,  the  bell 
vibrated  tremendously.  Since  this  arrangement  had  occurred  to 
him,  he  discovered  that  a  similar  one  had  been  proposed  to  the 
**  then  Navy  Board,'*  about  twenty  years  ago,  by  Mr.W.  S.  Smith, 
who  had  been  employed  under  Mr.  Rennie,  but  it  does  not 
appear  to  have  been  tried*  Colonel  Pasley  promised  the  Insti- 
tution a  more  detailed  account  of  his  experience  on  this  im* 
portant  subject. 
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Air.  Parkos  stateil,  tliat  he  would  take  ihis  uj>jxirtu;»iiy  uJ  die 
proKitce  of  Mr.  VVilliains  to  lay  before  the  meeting  some  speci- 
nm*  of  French  Fmi,  which  had  beoi  aUudcd  to  ob  a  fvevim 
oecHDoa.  Om  of  the  ipcdmem  was  that  ofliioiaed  by  allowhig 
the  perticlee  to  come  wtthin  the  mftwnce  of  Ae  natural  fereet 
to  which  die  stoma  aabject.  The  •Imdi  aa  dredged  up 
from  the  bottom  of  the  streams,  in  a  state  of  great  comummtion, 
was  put  into  moulds,  and,  contracting  as  it  dried,  acquired  con- 
aiderable  density.  This  was  an  instance  of  dmisity  doe  10 
gradual  drying ;  the  danai^  hacnae  doubled  by  thia  praeoB* 
Mr*  Parkea  pfeaented  u  apecbnen  of  oohe  Irooi  coiiipieiacd 
peat ;  thia  Mr.  WiUiaiiM  would  cx|^bmii«  aa  he  had  taken  up  the 
■ubject  where  every  one  else  had  left  off,  and  had  succeeded  in 
producing  density  by  mcciiamcal  means,  at  ;i  moderate  cost,  atid, 
by  carbonizing  the  ma^,  in  getting  rid  of  the  volatile  particles, 
which  are  injurioua  aa  a  fuel ;  he  thus  produced  an  extremely 
valuable  ooke* 

Another  apedmen  waa  of  the  tncraatation  on  the  interior  of  a 
gas  retort;  it  waa  a  coke  of  extreme  denaity  and  of  great  value 

for  some  purposes,  hut  fer  what  was  a  secret.  This  deposition 
accumulates  until  tlie  interior  of  the  retort  is  almost  filled  up, 
leaving  no  available  space  for  the  charge.  The  retorts  are 
l>ought  for  the  sake  of  thia  coke,  which  is  a  perfect  carbon.  A 
thin  coating  of  carbonaceoua  matteri  which  would  otherwise  be 
earned  off  in  die  gaa,  ia  deposited  in  each  charge. 

Mr.  Lowe  waa  not  aware  of  the  uaea  to  which  thia  ct^e  could 
he  applied  ;  but  it  waa  of  extreme  disuse  to  the  gas-makers ;  he 
believed,  liowcvcr,  that  it  ^vas  used  to  produce  an  inti  nse  heat. 
It  is  sometimes  stated  to  be  a  carburet  of  iron,  but  a  portion  j 
frmn  the  centre  of  the  mass  shews,  on  being  tested,  not  the  least 
trace  of  iron.  It  ariaea  naturally  in  the  proceta  of  gaa-makingy 
and  the  rate,  of  its  deposition  depends  on  the  temperature  $  aa  in 
thoae  retorta  which  have  a  tendency  tQ  become  too  lw>t  the  de- 
position goes  on  exceedingly  fast.  There  were  many  curious 
facts  connected  witii  ius  deposition  ;  that  in  a  horizontal  part  is 
strati  tied  m  concentric  layers,    i  he  upper  portions  will  be  per- 
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feedy  textile  and  fond  admiraM^  cn^ons,  i^tat  at  tbe  lawei  patt 
will  scratch  glass;  it  decreases  in  denaiQr  from  the  botfesaa;  a 

portion  of  the  sides  partakes  of  both  qualities*  He  suspected, 
that  a  large  quantity  was  sold  as  black  lead. 

Mr.  Williams  remarked*  that  there  were  two  kinds  of  peat, 
the  one  liaving  a  density  due  to  impurities;  this  is  useless  fin 
all  parpoaes  of  metaUiugy. — But  Ibr  the  purest  earlKMi»  fha  upper 
aurfaoe  of  the  moss  must  be  used*  and  an  artifioial  deosily  must 
'he  oommnnieated  to  it ;  it  is  only  in  this  manner  drat  a  dense  and 
pure  coke  can  be  obtained.  The  pcut  having  this  artificial  den- 
sity is  cnrbonized,  by  which  all  the  volatile  matter  useless  in 
combustion  is  driven  ground,  and  then  being  mixed  with  a 
bituminous  matter  die  operation  of  nature  in  the  production 
of  varioufl  species  of  coid  rai^  be  closely  imitated* 


June  4,  1839* 

The  Pb£8U>£KT  in  the  Chair. 

*  On  the  Dimemfons  and  Perfbrmanoes  of  the  Archimedean 
Steamer. '    By  George  Rennie,  F.R.S.,  &c.  &c 

The  method  of  propulsbn,  by  means  of  a  horiaontal  spiral 
aerew,  applied  by  Mr.  Smith  in  die  Archimedes  has  frequently 

been  attempted,  and  many  authors  have  expressed  opinions  upon 
its  applicability.  Among  others  Mr.  Tredgold,  in  his  work  on 
the  Steam  Engine,  expresses  a  favourable  opinion  of  this  method 
of  propulsion,  on  account  o£  tbe  action  being  completely  under 
water  and  - of  the  compactness  and  unilbrmity  of  the  motion, 
objecting  only  to  the  mode  of  eommonicating  die  motion,  mid  the 
resistance  those  parts  will  offer  that  are  applied  for  that  purpose. 
He  gives  also  a  foimula,  fioni  which  it  results,  that  the  larger 
the  diameter,  and  the  less  the  pitch  of  the  screw,  tlie  greater 
will  be  the  proportion  of  the  effective  power  on  the  vessel.  The 
obli%ttity  of  its  action  has  been  advanced  as  an  objection,  whereas 
the  operation  is  analogous  to  the  actica  of  a  screw  entering  or 
VOL,  XT.  ft  c 
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htnhg  a  Mock  cC  wiiod,  tKt  lets  itMktg  tatihm  yieUmg  in 
propartian  to  tlie  eomparative  ruiitiHcm  ofhred  by  the  vessel 

and  the  profM-Her  respectivi'ly. 

The  dimcuiiians  of  the  large  screw  were  7  feet  m  diameter  ami 
0  het  81  length,  with  an  crcft  of  d8  square  feet,  afler  dedkicting 
die  area  of  tbe  ipindle ;  ooRseqaendy,  if  tiie  femlmce  of  the 
■eraw  ezoeeded  gveally  the  maiMioe  of  the  very  little  if 

aaj  loas  of  progreseion  would  take  plaee.  The  midship  see- 
tiona}  area  is  about  100  square  feet ;  and  since  the  reduction  of 
the  resistance  of  a  uc^l-niade  vessel,  acconliiii  t  )  Llie  experi- 
ments of  Colonel  Beaufoy,  as  compared  with  a  tlat  disc  forced 
dirough  the  water,  has  been  found  on  the  average  to  be  about 
x},  the  actual  midsbip  section  will  he  = 0*8»  or  say,  widi  firie- 
tion,  6 ; — ^the  large  screw,  thereftwe,  having  a  snrftee  of  18 
square  feet,  or  more  than  6  tines  the  surfiwe  to  propel  tbe 
vessel. 

The  smill  screw*  was  6'-6"  diameter,  7  -0"  long,  S3'  area, 
which  by  the  same  reasonmg  yields  ^  =;5*5  ibr  the  ratio  of  the 
smaller  propeller  to  the  sectional  area. 

The  relative  resistances  of  a  circular  disc  7  &et  in  diametec 
and  a  globe  of  similar  diameter,  at  a  velodi^  of  8  mQes  an  hour, 
are  88  4|  to  1.  It  will  not  therefore  be  too  low  an  estimate  to 
take  instead  of  on  account  of  the  favourable  figure  of  the 
vessel.  The  velocity  is  ascorfained  by  multiplying  the  length 
of  the  screw  into  the  number  ot"  revolutions :  the  large  screw 
making  80,  and  the  smaller  screw  130  to  135,  the  speed  should 
he  7  and  10  miles  respectively.  By  the  log  the  actual  speed 
was  9  miles ;  the  loss  consequently  only  iV>  whereas  ihe  average 
in  the  common  paddle  wheel  varies  from  ,^  to  ^.  The  greater 
hold  obtained  by  the  propeller  will  be  perceived  from  the  res- 
pt  cii\c  di  pdis  of  immersion,  that  of  the  paddle  wheel  being  18 
inches,  and  that  of  the  screw  being  4  feet  under  tlie  water.  The 
most  important  application  of  the  propeller  is  for  vessels  of  war 
as  the  machinery  is  out  of  range  of  gun-shot,  the  engines  helow 
the  level  of  the  decks,  and  protected  by  the  coal  bunkers  on  either 
side,  7  feet  in  thickness  in  die  Archimedes.   In  the  voyages  to 
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Hnmsgatc  and  Portsmouth,  tlio  average  speed  was  9  miles  ait 
hour.  Ml.  lieiuiie  is  ui  opmion,  from  the  results  of  hi^i  own  ex* 
jperiments  tipon  the  subject,  that  this  metliod  of  propelling 
▼wseb  will  iihiiiMtely  bt  ipplied  ta  %  wMetMt  extent* 

The  dimensions  of  the  Archimedes  ate : 

Length  of  vessel        .       .       .       105  feet. 
Breadth     .       ,       «       «       «        20 1\  „ 
Depth  of  hold    .       .       ,    '  .  l?iV»» 
Burthen  in  tons         •      •      «  230 
*  Length  of  engine  foont  .       38  feet. 

The  vessel  draws  10  feet  water,  and  carries  three  masts 

and  sails  schooner  ^hion. 
Power  of  engines  collectively,  00  horses. 
The  crank  shaft  is  driven  from  the  connecting  rods  at- 
tached to  th^  ]  i-ton  rods  of  each  cylinder. 
Length  of  stroke  S  feet;  30  strokes  per  minute. 

The  speed  of  the  propeller  is  gained  by  wheel  work,  and  com* 
municatcd  by  a  sliaft  passing  beneath  the  caliin  floor  and  tra- 
^  versing  the  stcrnpost  of  the  vessel.    Tiie  diameter  of  the  screw 

is  now  reduced  to  G  feet,  the  length  8  feet,  and  consists  of  spiral 
oblique  wrotight*iron  plates  attached  by  arms  to  the  shaft.  The 
weight  of  the  engines^  balers,  and  machinery,  is  about  64  tons. 

Upon  the  first  trial  of  the  Archimedes  the  log  indicated  8*5 
miles  per  hour,  the  vessel  readily  answered  to  the  helm,  and  per- 
formed the  several  movements  recpiired.  Upon  the  second  trial 
the  vessel  left  the  Brunswick  Dock  at  flood  tide,  and  reached 
Gravescnd  (21  miles)  in  1^  45';  upon  the  following  day  she 
arrived  at  the  Nove  (22  miles),  with  the  tide^  in  1^  40';  and  sub- 
sequently towed  a  yacht  of  50  tons  up  the  Medway,  with  scareely 
diminiahed  speed.  From  Sheemees  the  Archhnedes  readied 
Ramsgate  (45  miles),  in  4^  30' t  die  screw  was  here  reduced  in 
diamok  r.  aixl  on  leaving  the  harbour  agaiast  a  heavy  tick  and 
N.E.  wind,  hlic  made  five  knots,  and  gave  great  satisfaction;  the 
sails  were  set  uj)on  rounding  the  Foreland,  and  the  speed  waa 
increased  to  0,  9|«.and  10  miles  per  hour,  or  14  miles  with  the 
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tide.  Upon  her  teeood  Tojage  to  Portanuttth  the  ■cMuitd  nSSt 
wt»  pgrfoiwad  with  the  tide  in  fimr  nwiwiftw.   The  weather  wim 

'  wifiiYotirable,  and  the  wind  high  ;  the  distance  (194  miles)  to 
Portsmoiitli,  occLi|>k'd  21  hours;  her  average  speed  up<m  the 
return  to  London  was  9  miles  per  hour* 


June  11, 1899. 

Jamks  Simpson,  Esq.  in  the  Chair. 

"  On  Wanning  and  Ventilatiiig  Public  Btttldinga  and  Apaitmentt, 
with  an  aoeount  of  the  methods  whieh  have  been  most  sne- 

cessfully  employ  ed  for  en<ttiring  a  healthy  state  of  the  Atmos- 
phere."   By  Charles  Hood,  F.R.  A.  S. 

The  aothor  first  treats  of  the  eonstititlMm  of  the  atmospheie; 
the  artifieial  changes  produced  in  it,  and  the  eflRect  of  these 
dianges  on  animal  economy.   The  researdies  of  chemists  diew 

that  in  atmospheric  air,  uncontaminated  by  respiration  or  other 
means,  there  exists  from  21*1  to  20'5  per  cent,  of  oxygen,  7B  per 
cent,  of  nitrogen,  iw  P^^*  c^n^*  <>f  carboaic  acid,  and  a  small 
quantity  of  aqueoos  vapour.  Besides  these,  there  are  many 
Ibre^  matters  insensihie  to  chemical  tests,  but  quite  sensible 
to  our  oigans,  whereof  many  beii^  easily  decompoeible  by  hea^ 
are  resolved  into  (heir  constituent  gases;  to  Ihu  fiict  itis  to  be 
referred  the  wholesomcness  and  pleasantness  of  some  artificial 
systems  oi  heating,  or  the  contrary.  The  hygrometric  contliiion 
oi  the  atniospliere  is  most  remarkably  affected  by  change  of  tem- 
perature, as  the  quantity  of  vapour  in  air  of  52^  F.  may  be  esti- 
mated at  t^**  of  the  weight  of  air,  at  if^  F.  at  and  at 
$6^  F.  at  when  then  the  temperature  of  the  air  within  the 
room  is  considerably  above  that  of  the  air  without,  this  increased 
capacity  for  moisture  is  productive  of  effects  prejudicial  to  die 
hcaJtli,  Moreover,  if  iron  surfaces  of  too  high  temperature  be 
present,  tlie  vapour  may  become  decomposed,  its  oxygen  com- 
bining with  the  iron,  and  the  hydrogen  becoming  diftused  through 
tlie  atmosphere.   Consequences  prtjudtcial  to  health  from  these 
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cnifes  have  been  repeatedly  experienced  in  rooms  heated  by  a 
tiot  air  cockle  ;  these  effects  are  not  pycaliar  to  the  hot  air 
cockle,  hut  will  result  in  a  greater  or  less  degree  whenever 
artiticiai  vvannth  b  produced  from  iron  surfaces,  the  temperature 
of  whicfa  maeh  exceeds  212^  F.  The  dryness  of  the  air  may  in 
tome  measure  be  remedied  by  moisture,  distributed  artificially, 
but  the  eflfects  iirom  the  decomposition  of  the  particles  of  matter 
eamiot  be  obviated  by  any  artificial  means.  The  sjrstem  of  Mr* 
Bernhardt  is  peculiarly  open  to  these  objections,  as  the  pipes 
nearest  the  fire  nmst  become  iiiteasely  heated;  as  also  tlie  stove« 
introduced  by  Dr.  Arnott ;  since,  independent  of  the  difficulty 
of  keeping  down  the  temperature  of  the  metallic  surface,  carbonic 
oxide  is  produced  irom  the  coke,  and  carburetted  bydrogeo  is 
also  formed  in  the  stove.  The  gas  stores  are  also  open  to  the 
same  oljections ;  moreover  the  quantities  of  water,  of  nitrogen, 
and  of  carbonic  acid  gas  evolved  by  the  couibustion  of  the  gu.s, 
are  extremely  deleterious.  In  the  latter  case  aqueous  vapour 
will  be  in  excess,  and  consequently  the  due  quantity  of  perspirable 
matter  is  not  carried  off  from  the  lungs  and  skin,  the  iigurious 
effects  of  wludi  have  been  clearly  established  by  M.  Qnelelet  in 
his  work  on  man.  Thelinjurious  effects  of  an  excess  of  nitrogen 
and  carbonic  add  gas  are  too  well  known  to  require  comment. 

The  author  next  treats  of  the  best  methods  of  warming  build- 
ings ill  order  to  secure  a  healthy  state  of  the  atmosphcic  ;  and 
having  dbewn  the  disadvantages  of  applying  heat  directly  to  any 
murfiKes,  he  points  out  the  method  of  applying  it  indirectly,  as  by 
steam  or  hot  wuter,  contained  in  iron  pipes:  ihe  latter  is  move 
economical  and  simple,  affiwds  grater  petmanenoe  and  equality, 
admits  of  a  lower  wuibrm  temperature,  and  any  form  of  heating 
surface.  The  temperature  of  Liie  metallic  surface  rarely  exceeds 
180**  F.  and  never  reaches  212^  F.,  which  is  too  low  to  decom- 
pose in  any  appreciable  degree  the  oigjunm  matter  contained  in 
the  air.  The  only  effect  is  to  incriease  the  capacity  of  the  air 
Ibr  moisture,  which  is  readiiy  obviated.  The  sur&ct  whidt  is 
Intended  to  diatiibuto  Ae  bent  should  be  a  good  conductor  and 
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ndiator,  and  Hm  material  which  preaeitto  this  combuiatiott  in  ki 
highMidegm  k  lupn :  the  aaMiaiit  of  healing  siirfiM»  wfakh  wiO 
be  required  depends  on  the  building  to  be  warmed,  and  on  a 

a  great  variety  of  circumstanccis  ;  but  as  an  ai  proxnuatc  ruk  it 
may  be  laid  down,  that  for  a  churcii  or  siaular  piiblia  building 
the  Cttbie  cpntenu  of  tlie  building  divided  l|y  ^00  will  give  th^ 
WBi^  of  fe^  of  aarfii^  nqniaita  kg  a  t§mg^tme  of  from 

F.  to  figO  F,  m  the  eoldaei  weather  otdinarily  axpeiienoed  j 
intfaiseeiiBtry*  Theftmof  the  haacUigauifiieeiaiasnalenalaa  ' 
regards  the  actioti  of  the  apparattis,  but  the  time  requisite  to 
obtain  a  given  tcin])erature,  and  liic  permanence  of  that  tem- 
peraiure,  depend  on  tlic  mass  of  heated  matter  ;  the  relative 
tiroes  of  heating  and  cooling  being  inversely  as  the  mass  divided 
lay  the  auperficiea*    A  rapid  circidatioii  of  the  water  may  be 
obtaitted  hj  iiiQi«a»ii^  the  elevatiow  of  the  pipes  above  the  boUev, 
.but  it  is  coMiderably  influemsed  by  any  alterations  in  the  bore  ef 
the  pipes.    One  great  advantage  in  this  apparatus  is  its  perfeet  i 
safety,  as  the  water  at  some  point  is  always  open  to  the  atmos- 
spbere,  whereas  in  the  system  oi'  hermetically  sealed  pipes,  con- 
lainhig  ateaan  or  hot  water  under  a  pressure  of  £rom  ten  to  &&f 
atmospheres*  this  security  can  never  exiat. 

S.-— The  audmr  lastly  traafta  of  ventilatinn ;  a.  a  alject  of  the 
greatest  importaaoe,  independent  of  the  changes  already  alluded 
to  as  produced  in  the  atmosphere  overheated  surfaces,  since 
all  ail  iespiiL'd  from  the  lungs  is  fomid  to  have  lost  a  proportion 
of^ite  oxygei^  md  to  have  acquired  9  proportion  of  carbonic  acid 
gaa  and  vapour,  and  the  quantity  of  air  which  will  require  to  be 
changed  may  be  taken  as  9i  cubic  feet  per  mittule  for  each  per* 
son  a  room  contains.  The  attdM>r  dwells  at  cenaidemhle  kogth 
on  the  physiologMsl  00^8  consequent  on  these  changes,  and  1 
details  several  strikinj?  instances  of  the  great  adv^ultage8  result- 
ing from  improved  ventilation,  in  jilacea  which  had  previuu.sly 
been  unhealthy.  All  veotilation  may  be  placed  in  one  or  two 
classes,  the  natural  or  the  mecfaaaieal ;  in  the  former,  the  excess 

• 

4^  temperature  of  the  air  is  the  primum  mobik  of  the  efflux,  and 
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rlipidity  of  thedMiargc  may  be  uracil  moreaied  by  airttlleiall^ 
Tttising  the  temperature  of  tlie  discharging  pipe.  Ventilation  by 
niedKini(  ;il  mt'ans,  as  by  pumps,  or  by  fans  rotating  with  a  great 
velocityi  may  be  most  advantaj^ously  employed,  wherever  me- 
cfaaakal  power  is  tMed  Sat  other  pmpoMs ;  Ihe  great  eflicacj  of 
this  hitter  Hiode  is  proved  - most  unquestioiiahly  by  the  eKperi* 
enoe  of  the  tnann&ctvriiig  districts.  The  former  method  has 
recently  been  tried  on  a  very  large  scale  «t  the  House  of  Com- 
mons, and  it  is  calculated  by  Dr.  Ure  that  38  times  more  fuel  is 
expended  in  jjiotlucing  the  same  effect  by  chimney  (li:iughts 
tlian  by  mechamcal  power.  It  appears,  however,  that  tiie  na- 
tural method  of  ventilation,  by  the  spontaneous  effusi<m  of  Uie 
heated  air,  throu^  openings  in  the  cefluig^  is  the  best  calcnkted 
ibr  ordinary  purposes ;  but  that  in  all  extraordinary  cases  ven- 
ttbtioD  by  some  meehameal  means  is  the  only  eeonomieal  and 
lartcMions  method* 


GrmUed  J  or  Scotland  bet        I  he  23d  Dcctmbcr^  1839, 
and  Uie  &Qih  Januarj^  1840. 


To  James  Hay,  of  Befton,  in  the  county  of  Haddington,  Scotland, 
Captain  in  tlie  Royal  Navy,  for  an  invention  of  an  improved 
plough,  the  Belton  Plough."^ea]ed  2drd  December,  188^ 
4  months  fiur  hirohkient 

Christopher  Nickels,  of  die  Yoik-road,  Lainbctli,  in  the  county 
of  Surrey,  gentlemen,  being  a  communication  from  a  certain 
foreigner  residing  abroad,  for  an  invention  of  improvements  in 
propelling  carrlages.---^aled  a4th  December,  1839^4  months 
for  imolmsnt. 
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JOS  SMitfk  F^dMiMm 

JoMpli  CKUitf  oC  KciiQiiigioiif  in  tii6  4MNnty  oif  Suny*  ci^giBfefy 
finr  Ml  ttuvMilioii  ttf  stt  mpfWOTMnt  op  infmwnMHls  in 

machinery  for  preparing  iibroiis  substances  for  spinning,  and 
in  the  mode  of  spinning  certain  fibrous  substances* — Sealed 
24th  December,  1839 — 1  months  ibr  inrolmenU 

TbomM  Bdiiioiidi4Mi»  of  ManchetCer,  in  the  oounty  of  Ltncaiter, 
deikt  ibr  n  hiTentioii  of  oerCaiii  improTements  in  fnrintiiig 

presses. — Sealed  31st  December,  1839 — i  months  fur  'm» 
rolment. 

James  Nay«aottfa,of  Patneit^  near  Maadieater^  in  the  county  of 
Lancaater,  angineer,  fi>r  an  inrention  of  certain  improTcmcnts 
applicable  to  railway  carriagea.—- Sealed  81at  December,  1889 

-—4  months  for  inrolment. 

Thomaa  Laitrcnte  Laing  Godard,  of  Christopher-  street,  Finsbwy- 
aqnate,  in  die  city  of  London,  madiant,  beiiv  a  commnnica- 
tioiifioma  certain  foreigner,  residing  abroad,  for  imptOTcmenU 
in  looms  for  weaving,  to  be  worked  by  steam  or  other  paver. 

— Sealed  8th  January,  1810 — 4  moiiths  for  inrolment. 

John  Bradford  Furnival,  of  Street  Ashton,  in  the  county  of 
Warwich»  former,  beiqg  a  conmnmication  fimn  a  certam 
fofefgner,  residing  abroad,  for  naprovewools  in  i^ppsntos  or 
materials,  to  prevent  persons  and  <|uadnipeds  stnking  when  in 

the  water.— Sealed  8th  January,  1840 — 4  months  fur  in- 
rolment. 

WOton  George  Timer,  late  of  Ftak  Villa^  Regent's  Park,  in  the 
county  (tf  Middlesex,  but  now  of  die  Town  and  County  of  the 
Town  of  Newcasde-upon«Tyne^  Doctor  of  Philosophy, — and 
Herbert  Minton,  of  Longfield  Cottage,  in  the  parish  of  Stoke- 
npon-1 )(  nt,  in  the  county  of  StatTord,  manufacturer, — for  an 
improved  porcelain.— ^Sealed  9tb  January,  1840 — 4  months 
for  inrofanent. 

Richard  Beard,  of  Egremont*place,  New>road,  in  the  eountjr  of 

Middlesex,  gentleman,  being  a  communication  from  a  pertain 
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feigner,  revidittg  sbroml,  for  iinproreineiits  ih  fwrtnUng  oalieoei 

and  other  fabrics. — Sealed  9th  Jamuiry,  i84U — 4  months  lor 
iarohiient. 

Alexander  Frances  Campbell,  of  Great  Plttapsteadt  in  the  county 
oTNoribltE,  EBq.,andClairlea  Wliit»,  of  die  city  of  Norwieh, 
medianie,  for  tmprovemeiiti  in  ploughs,  part  of  wlneh  Im- 
provements arc  applicable  to  harrows  and  other  agricultural 
implements. — Sealed  9th  January,  1840 — 4  months  for  in- 
rolment. 

Robert  Montgomery,  of  Jobnalone»  fn  tlie  eonniy  of  Renfirew^  in 
the  Kingdom  of  Scotland,  gentleman,  Ibr  an  improvement  or 

improveineuta  ia  spinning  machinery,  applicable  to  mules, 
jennies,  slubbers,  and  other  similar  niechanirao. — Sealed  &th 
Januaiy,  ld40-^  montlia  for  mrolment« 

William  Vickeni»  of  Fira-hill,  in  cbe  oomily  of  York,  manu- 
ftctmrer,  bcm^  a  commimiearion  ftom  a  lbrem|iier,  reaiding 

abroad,  for  an  improvement  in  the  manufacture  of  cast  steel.— 
Sealed  10th  January,  18iO — 4  montlia  ibr  inrolment* 

Clirittapher  Edward  Dampier,  of  Ware,  in  die  eoonly  of  Hertfiiid« 
atlom^'^it-la.w,  for  an  impfOTed  weighing  madiinfe — Scaled 
I4tii  January, 

John  Leslie,  of  Conduit-street,  Hanover-square,  in  the  county  of 
Middleaex,  tailor,  in  consequence  of  a  communicadon  from  a 
certain  finci^Mr»  naiding  abroad,  finr  an  invcntioii  of  inn 
ptofmncnta  in  mcainring  the  hnimn  figme^  Scaled  I5tb 
Jmraarv,  1S40. 

William  Harper,  of  Cowper*s-court,  Cornhill,  in  the  city  of 
London,  patent  stove  manufacturer,  and  Thomaa  Walker,  of 
Biimii^tham,  in  the  county  of  Warwiekt  ftr  an  iurcntkm  of 
inpiovemcnta  in  atOTca  and  grate%  and  Ibr  preparing  metal 
plates  for  such  atovcsi  and  other  purpoaci.*— Sealed  15tb 
January,  1810. 

Matthew  Heath,  of  FumivaFa*inn,  in  the      of  Iiondoo,  fffittde- 
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fiireigner»Miding  a]MPMd»  hit  mkfnnmmtm  m  clarifying  and 
fflterinfr  water,  Wer»  iriM,  and  oAer  liqaoifc  ■  StM  Uth 

January,  1840, 

TiKMMa  Clark  and  Charles  Clark,  of  Wotveiham^daw,  io  fcbe 
tvonkf  €i  Slifibrdt  ifoapfondw  wd  oo^iMitaeia,  tat  mm- 
▼catioo  of  inpfoveMDli  k  sMos  mmI  cn^^ 
halloif  waw^   Saatod  Iftdi  January, 

John  Ainalia,  kunnsr,  of  Hedhaugh,  nt;ar  Dalktrk,  for  au  inveu- 
tkm  of  s  wadiiM  for  a  new  and  iaq»oved  mode  of  roakiog 
or  0ia<Mitig  t3c%  biidk  ittorii,  and  anck  like  work  &oni 
fiay^--Sealad  SOth  Janaarf,  IMO* 

Samuel  White,  of  Charlton  MtU  sIudl,  in  the  county  of  Dorset, 
Esq.,  for  an  invention  of  iniprovcmcnu  for  prove tiung  penoDS 
fi«n  baii^  drawaML— Sealed  iOlIt  Jaimairy,  1640. 

Ardiar  EUbad  Wailker,  of  MoltoiHrtKalf  diilOB-a(|inaa,  an- 

gfaver,  tot  an  invention  of  improvements  in  engraving  by 

machinery .-•^akd  20 th  January,  1840. 


^rlii  Vaunts 

SEALED   IN  ENGLAND. 

1840. 


To  John  Lto  Nicolas,  df  ike  pariah  of  Cfilkoii,  Biutol, 
gondeman,  for  oerfcdB  improvements  in  meibod  of 
constructing  and  propelling  carrit^s  on  railways  or  com- 
mon roads,  and  througii  fields,  for  agricultural  piU'poses.— 
Soalf;d  Ihi  January — 6  nH>iitb8  to  iaioiioeiU*  ^ 
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■  Samuel  Lmvon^  of  LeedEi,  and  John  htrnvoa^  of  the 
same  place,  engineers,  and  co-partnen,  for  improyements 

in  macliinery  for  spinninfjf,  doubling,  and  twisting  flax, 
wool^  silk,  cotton,  and  other  Hbrous  substances,  being  a 
commnnif>atiott»^Seftled  ^nd  Jasmaij-^  months  Ibr  in- 
rolment* 

CUarles  Greeuway,  of  Douglas,  in  the  Isle  of  Man,  Esq. 
for  certain  improvements  in  reducing  friction  in  wheels  of 
cnadtigm,  which  impcovements  ave  also  appUiDable  to  beaiv 
ings  and  jonmals  of  machaneiy*— Sealed  Srd  January-^ 

months  fur  iuroUnent. 

John  Francois  Victof  Fabien»  of  Xii^  WilliamHitreeti 
in  the  city  of  Limdon»  gentleinan,  Ibr  improvemmita  in 
pumps.— Sealed  7th  January — 6  months  for  inrolment. 

X)«,vid  LoWf  o£  Adaws-oourt,  Old  Broad-street,  mer- 
ehaiit»  for  improvenents  in  machinery  £»  ciiiihing»  pra- 
paring,  and  combing  flax»  hemp,  phondum-tenav,  and 

other  fibrous  substances,  being  a  communication. — Scitlcd 
7th  January — 6  months  for  inrolment. 

lioiet  Poolf  t  of  I^nedttVlmif  gentleman,  fyt  impiOFft- 

ments  in  obtaining  power,  being  a  communieatlon**— Sealed 

Ttli  Januaiy — G  months  for  inruJment. 

Jdin  BadgwiQr^  of  Cauldon-^bee^  Staffiody  china  nuuu^ 
lacturer^  for  aa  xmprorement  in  tha  mmilds  used  in  ihp 

manufacture  of  earthenware,  porcelain,  and  other  rimilar 
substances,  whereby  such  moulds  are  rendered  mure  du» 
labk. — Sealed  11th  January  ^6  months  for  inrdment. 

.  John  Ridgway,  of  Gauldea-plaeei  SigtBad,  dnna  mamif 

facturer,  and  George  Wall,  the  younger,  of  the  sduic 
place,  gentleman,  for  certain  improvements  in  the  mauu- 
^wtore  (d  china  and  earthfii|iMUce»  and  in 'the  apparatus  of 
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machinery  applicable  lliefetOb-<-Se«ied  11th  Jannaxy*^ 

montlis  for  inroliiieiU. 

John  Ridgwajt  of  Cauldon-place,  Stal^rdy  china  mailtt- 
faetarer»  and  G^rge  Wall^  the  youngefy  of  the  aame 

place,  gentleman,  for  certain  improvements  in  the  mode  of 
preparing  baU  uf  carthijriwarc  and  poicelain  clays,  and  of 
filrining  or  sliapiug  them  into  articles  of  earthenware  and 
poroeUun,  and  in  the  machinery  or  appaiatus  applimi^e 
theMtow— ^Soiled  11th  Jannarj— 6  months  for  inrolmeat. 

Robert  Montgomery,  of  Johnstone,  in  the  county  of 
Bsnttew^  gentleman,  for  an  improvement  or  improre* 
menta  in  spinning  machinery  appHeahle  to  mules,  jenmes, 
slubben,  and  other  sunilar  mechanism.— Sealed  11th  Jan* 

uary — G  month:*  for  inrolment. 

Christopher  Edward  Dampier,  of  Waie»  attorney  at 
law*  fiir  an  improved  weighing  machinew— Sealed  14th 
January— 4  months  for  inrolment.  V 

Ilezekiah  Marshall,  of  the  city  of  Canterbury,  architect, 
for  improvements  in  window  sashes  and  firames,  and  in  the 
ftstening  of  window  ■ashesi- -Scaled  14di  Jannaiy— 6 

months  for  inrolment. 

Arthor  Eldred  Walker,  of  Melton-street,  Eoston-sqnans 
engineer,  to  tmprovementa  in  cngnaving  by  machineiy.— 
Sealed  18th  January — 6  months  for  inrolment, 

Charles  Wheatstone,  of  Conduit-street,  Hanover-square, 
£sq.,  and  William  FothergiU  Cooke,  of  SttiseK-oottage, 
Slough,  Esq.,  for  improvementsin  giving  signals  and  aoond- 
ing  alarums  at  distant  places  by  means  of  dectrie  cwnrents* 

— Scakd  UVnt  January — G  moxitlis  for  iiirokueiit. 

Samuel  Brown,  of  Finsbm^-pavement,  civil  engineer, 
for  improvements  in  making  caaks  and  other  vessels  of  or 

horn  iron  and  other  metals*— Sealed  21st  Jaauitry-*6 

months  for  inrohnent. 
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Joaeph  Rock  Cooper,  of  Birmingham,  gun  laakLi,  for 
improvements  in  fire-arms  and  in  the  balls  to  be  used  there- 
with.— Sealed  2i&l  January — 6  months  for  inrohnent. 

William  Stone,  of  WinBley,  gentleman«  Ibr  improve- 
ments in  the  nmiuifacture  of  wine. — Sealed  21st  January 
- — G  months  for  iiuoimeut. 

James  Hall^  of  Ohggcm,  iipholstefer,  for  improvementa 
in  hedsp  mattrasses,  and  apparatus  applicable  to  bedsteads, 
couches,  and  chairs. — Sealed  ^Ist  January — 6  months  for 
inrolment. 

'  Artlrar  Howe  Holdsworth,  of  Brookliill,  Bevcm,  Esq., 

for  improvemenLs  in  preserving  wood  from  decay. — Sealed 
2l»t  January — 6  mouths  for  inrohnent* 

WSniam  Coltman,  of  Leioesteri  frame-mith,  and  Jowph 

Wale,  of  the  same  place,  frame-smith,  for  improfements  ill 
machinery  employed  in  making  frame-work,  knitting,  or 
atoddng  Subnet* — Sealed  21st  January — 6  months  for 
iiiroliiicaiit* 

Samuel  Wilkes,  of  Darleston  ,  iron-founder,  for  improve- 
ments in  the  manulacture  of  hinges. — Sealed  521st  January 
—0  monlha  for  imrolmaiit. 

George  Wilson,  of  St.  Martiii*s-«nirt,  St.  MaTtm*B-laiie» 
for  an  improved  paper-cutting  machine. — Sealed  21st  Jau- 
iiary-~6  montliB  for  iniohnent. 

Charlefl  Rowley,  of  Birmingham,  stamper  and  pianser* 
and  Benjamin  A\  nkefield,  of  Bordcsley,  machinist,  for  im- 
proved methods  of  cutting  out,  stamping,  or  ftjrminpr  and 
piercmg  buttons,  shells,  and  backs  for  buttons,  washers,  or 
other  articles,  from  metal  plate,  with  improved  maehineryt 
and  tools  for  tfjose  pmposcs.— Sealed  «lst  Jamiarf— 6 
months  for  inrolment.  * 
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Ed^vavd  ITalliloy.  of  liOotl^  cloth  man u feet uref,  for 
provementB  in  machitiery  lor  riiii^iHg  pile  on  w<M>ll€ii  aiul 
dliierlabri««.'*--Seftiedjdl0tJaWii(7'^ 

William  Huat,  cf  the  Portngol-liotol,  'Pfect^Veet,  Lon* 

flon,  maiuifacUirin**  chemist,  for  improvCBients  in  the  ma- 
nulacture  of  potash  and  soda  and  their  carbouates.^^-'^aM 

Miles  Uerry,  of  the  Office  for  Patents,  66,  ClianCfety-lane,* 
patent  agent,  for  certain  iiiiprovcments  in  the  manufacture 
of  pimiata  of  potash,  and  prussiate  of  soda,  bein^  a  coni" 
miiiiie«tioit,-*--SMied  ftUV  immr^^  wnaeim  §tt[  imoU 
■tent* 

Julos  Alphonsc  Simon  de  Gournay,  of  Bread-street, 
Lcmdoii^  gentlemasH  fi»r  bnpnv^moAt*  in  the  wianii&otKfe 
qf  hmm  MBg  «tiwmwwimliM|.*^^4to»fad  fftid.  J«a* 
nary — 6  moiithf  Sot  faimh»OMi«  -  • 

Creorgo  Clai-ke,  of  Moneboftt^f  maau^uetupcr,  fox  osH" 
tttiti  iipiwuientg  in  the  cmtnictkn<if  lacmte-wMMg^ 

Alexander  Hctt,  of  Gower-strcet,  Bedford-square,  sur-i 
geon»  for  eertain  improvements  in  tlxe  inmngement  «nd' 
odmrtnNtion^ilf  foe'gMt«»or€Ni'k{daMft|  apfinmlib  td'va- 
nons  purpoi0t.^Se«led-  IKMl  J«uuD7«*^iioatli«iiKiKiBi 

roiment,  ^  ...... 

.  James  Bingham^  of-  Shefiield^  maaiiikctarerj  and  John 
Amoiy  Boden^  of  the  same  place,  mannfiictoYer,  for  eef- 

Im  improved  compositions,  winch  are  made  to  resemble 
iTory,  bone,  lioni,  iiiothcr-o'-pcarl,  and  other  substances* 
iippiicallie  tu  tlie  manufacture  of  bandlea  of  knives,  forks, 
and  'nmors^  piano-foto  keys,  snuff  boxes,,  and  various 
other  artidet.— Sealed  ft&Ci  January— 6  months  iox  insol* 
ment« 
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Tb  )in;is  Aitken,  of  Chadderton,  Lancaster,  inanulacturer, 
iar>  cei'taia  iuipravoin^nts  in  the  fuacliinery  or  apparatus 
for  drtiwlpg- lOotton  and  other  fibronai  substances.— r£lealed 
^th  Jaii^y"-:6i,iiiQntl)B  for  inroliuent. 

James  Smith,  juu.,  and  Francis  Smitli,  of  Spital-works, 
near  Cliesteriicld,  lace  manufa/cturersy  for  certain  improve- 
ments  in  machinery  for  the  masndSictaie  of  figured  .hobjbin' 
net  or  lace.-^Seakd  Wth  /anuaiy"— 6  months  Ibr  iutol- 
went. 

.  William  P)ontifeK>  of  Shoe-lane,  London,  Coppersm!th|- 
ibr  an  impwement  in  treating  fluids  containing  cdouriiyg 
matter  to  obtain  the  colouring  matter  therefirom*— Sealed 

28tk  January — 6  moiitiis  for  inrolment. 

Hemy  Cinaoa>  of  the  borough  of  Kidderminster,  na^- 
cihinisty  foiie  certain  Impziovements  in  steam  enginesti^^Sealed 
S8th  January— >6  months  for  inrolment. 

John  Whitebouset  of  West  Bromiwich,  Sta^ford^  inon- 
master,  foar.improTements  in  pveiMunbg  idod  rolling  iron  and 
other  metals  or  metallic  alloys,  for  the  manufiietnre  of- 

certai!!  articles  of  commerce. — Sealed  2Sth  January -p6 
luouUis  ior  inrolment. 

F  <  It. 

WiBiam  Mattorshaw  Fdnnani  of  Sh4»epshead»  IieioQstf«r» . 
firame-smith,  Ibr  certain  improyements  in  stodcing  frames 

and  liiacliinery  used  in  frame-work  knitting. —  Sealed  28th 
ifMuax^—H  mouths  for  inrolmcnU 
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CELESTIAL  PHENOlfBNA,  vom  Fuioart,  1940. 
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Clock  before  the  sun,  13m. 
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To  Charles  Wye  Williams,  of  Liverpooi,  m  the  ccmnty 
of  Lancaster y  gentleman,  for  his  invention  of  eeHaiu . 
-       • '  ANfMNm)i»iill»  III  kdUeim  amd  fimmeet^  4e9ifne4  tfo  eea^  * 

Thi§  iBvestioii  cmisists,  £rst,  in  the  peculiafHOMstrucdon 
of  certain  parts  of  the  furnace  called  the  bridge  or  flame- 
^  ^     bed,  and  the  appi^ation  of  certain  flattened  or  drcuhir 
pez&rated'iubet  cxmnectid  Ibeivwitli^  hj  v^^uxk  i  effect  a^'- 
.i|ridbc»4ttd-aw«  eonplote  inoorpom^n  of  .the  combtuk 
^  lihler  giu(iG»  fs^uing  from  the  coal  or  other  fuel  in  the  fur-  ' 
nace,  with  the  atmospheric  air;  and  by  which  incorporation  ' 
a  more  perfect  .combustion  of  the  gaaes  ia  e£Sectedy,  and. 

BetaaSlj,  in  a  mode  of  intzodiifluig  atmoipherie  air  to 
the  bri^feg  and  fiam»>beds  of  fomacM^  and  to  such  tubes,  bj 
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means  of  certain  other  tubes,  pipes,  or  conduits,  in  a  man- 
ner uncoooected  withy  and  mdepeadently  of  the  air  in  the 

ThinUj^  in  a  {Meuliw  mode  of  mtrodiidoig  the  atmos- 
pherie  anr  to  the  tolid  or  carbonaoeout  p«rt  c»f  the  ftual  on 

the  fire-bars  of  the  furnace,  by  means  of  separate  perforated 
tubes  placed  in  the  ash-pit,  so  as  to  distribute  the  air 
aqoally  to  the  under  mja£u»  of  loeh  ben  and  foel>  titais 
preventing  too  lazge,  or  an  nndoe  qnanti^  of  air  being 
drawn  or  attracted  to  any  one  portion  of  sncih  bara  and 
fuel,  more  th  nL  to  auutlier. 

Fourthly,  ill  the  application  of  an  artificial  blast  or 
eonent  of  air  for  the  atqpply  of  the  before-mentibned  tubes 
or  distributon  at  the  bridge  and  0anie-bed»  ai  well  aa 
those  in  the  ash-pit,  by  wbkh  ^e  earrenl  may  be  increased 
or  diminished  at  pleasure,  and  the  combustion  of  either 
the  gaseous  or  carbonaceous  part  pf  the  coais  thus  aecefe- 
rated  or  retarded. 

BSfihlytin  the  application  of  a  nioveable  had^fip made nf 
Ihre-day,  by  which  the  fuel  on  the  bars  is  prefented  irom 
interfering  willi  the  air  dislributois  ii;  certain  cases,  and 
by  which  also  the  extent  of  fire  aur£ftce  and  bass  soaj  be 
increased  or  diminished  at  wilL 

•  And  in  order  to  alEbid  the  best  infimnatiatt  Ibr  oanymg 
my  invention  into  eflfoet,  I  give  the  following  deseriplion 

of  the  process  and  means  I  employ : — One  mode  of  appljmig 
my  invention  to  laud  boilers  is  exhibited  in  Plate  XYIII.| 
atiig,  lywhidi  Mprsietttsaiengitndinalseetion)  £f^^UiB 
plan;  fig.  the  cross  seetion;  and  llg«  4^  the  end  new  ef  > 
a  boilcv;  d,  represent  a  number  of  iatteaed  tuhss, 
whicli  I  call  distributors,  made  of  fire-clay,  platinum,  or 
other  material,  suf&dent  to  resist  the  intense  heat  of  the 
fire.  If  suide  of  fira^ciay,  th^  msj  be  from  about  ito 
II  inehes  in  tUekness,  with  en  intem  hollow  epaoe  of 
1  to    inches' in  widih^  for  the  air  to  pass  through*  . 
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'  These  distributon  being  introduced  through  icofxeipimd- 
Ing  openmgs  in  4iw  bridE-woik,  nuy  foe  at  ninneTouB  as 
MH  he  fotafid  usefU,  aecOKding  to  tha  fixe  and  draft  of 

the  furnace,  and  the  nature  of  the  fuel  used, — the  most 
bituminous  coal,  and  the  largest  furnaces,  requiring  the 
greatest  nimiber*  Any  of  Uiese  tubes  can  readily  be^ini'* 
trodneed  or  ^tkdiAwn.  One  end  of  these  dietrihntoxB  ia 
closed,  but  the  aides  are  perfbarated  with  ntnneroita  holesy 
either  circular  or  oblong,  as  shewn  in  the  thawiiiL';,  tlirough 
which  holes  the  air  will  be  drawn  or  forced,  as  the  case 
may  be,  ao  as  to  intercept  the  gas  as  it  passes  from  the 
fiimaoe  hetweeti  and  beside  the  distributors  {  lifae  object 
bring  to  cause  a  thorough  admixtiue  of  the  atmosfAkerio 
air  with  the  gas  immediately  on  its  issuing  iiom  the  body 
of  the  furnace,  and  before  it  is  cooled  down  to  the  point  of 
depositing  its  carbon  in  the  fbzin  of  smoke,  in  the  same 
imiiier  and  fiir  the  same  purpose  as  air  is  introdneed  into 
the  centre  of  the  body  of  gas  issuing  from  an  Argand  gas 
burner  or  oil  lamp. 

This  admixture,  by  means  of  small  jets  issuing  &om  the 
numerous  tqpeortures  which  at  once  introduce  the  air  to 
all  parts  and  sections  of  the  great  body  of  gas  escapuig 
Mm  the  furnace,  is  the  more  essential,  as  it  is  Jbundy  that 
where  the  required  quantity  of  air  is  introduced  in  a  body, 
through  large  pipes  or  orifices,  the  gas  and  the  air  requir- 
ing time  to  eSSdot  the  neoesaaiy  oontigui^  of  their  paitSy 
hm  not  been  adeqoatsky  iftcorpomited  until  they  hilve 
paiawd  beyoad  the  igniting  temperature  of  ibe  Ibmaee. 

Theso  clistributOTS,  being  at  a  red  heat,  will  also  pro- 
mote the  heating  of  the  air  as  it  passes  tlirough  them,  and 
issues  from  their  numerous  apertures )  and  it  will  further 
mvfartaifr  the  high  temperature  at  which  the  gas  should  be 
kept  after  hairing  reeeived  its  due  Tolume  of  airi  and  whiidi 
is  an  indispensable  condition  of  its  combustion. 

2d2 
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Another  mode  of  cfTectinf,^  llic  atlniixturc  uf  Llie  gas  and. 
the  air,  consists  In  having  the  bottom  and  sides  of  the  i^wei 
OK  flame-bed,  for  any  required  distance  ffom  tbe  bdtilge^ 
oomed  or  lined  with  flat  fiie-day  tiles,  perfoiBted  widi 
numefous  apertures,  and  in  eonneetion  with  the  air  cham-* 
ber.  These  perforated  tiles  will,  in  t'nis  case,  act  the  part 
of  distributors,  and  may  be  adopted  where  there  is  not 
auificient  capadfy  in  ihe  flue  to  admit  either  the  horiaontal 
or  mtical  distributors,  as  here  described. 

In  placing  these  distributors,  care  must  be  taken  that 
sufficient  space  be  left  between  them  for  the  passage  of 
the  gas  and  vapours  generated  in  the  furnace,  without  their 
being  throttled  or  mre^awn* 

^  fig.  1,  is  a  tube  perforated  with  holes  from  ^  to  ^ 
an  inch  in  width.  This  tube,  which  is  closed  at  the  inner 
end,  I  call  the  ash-pit  air  distributor,  as  it  is  intended  to 
distribute  the  air  uniformly  to  the  entire  under  surface  of 
the  AteAmtB,  and  among  the  ignited  fuel  v^n  thenu  The 
mouth  of  the  ash-pit  is  to  be  closed  by  doors,  to  prevent 
the  admission  of  air,  except  through  the  pipe  which 
may  be  from  9  to  1^  inches  diameter,  according  to  the  size 
of  the  ash-pit,  lengtii  of  the  bars,  and  general  draft  of  the 
fumaee.  One  effect  of  this  tube  will  be  to  prevent  any 
undue  portion  of  air  being  directed  to  sueh  parts  of  the 
ban  as  may  be  least  covered  with  fuel,  and  therefore  pre- 
senting grcatci  facilities  for  its  entrance ;  such  partial 
attraction  aud  admission  of  the  air  causing  much  waste  of 
fuel,  particularly  at  the  sides  and  towards  the  back  part  of 
Ihe  iumaoe ;  an  izregular  and  undue  intensify  of  heat  by 
such  partial  blasts;  and  the  consequent  fannatbn  of 
clinkers  and  melting  of  the  bars. 

These  ash-pit  air  distributors  also  present  a  favorable 
opportunity  for  supplying  air  by  an  artificial  blast  from  a 
fim,  cylinder,  or  other  mechanical  means,  whese  the  natursl 
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drauglit  may  be  insuffidenty  or  tiie  increase  in  quantity 

may  be  desirable. 

Fig.  5,  represents  the  section  of  a  marine  boiler,  the 
distributors  d,  being  placed  vertically,  on  account  of 
the  flues  being  so  mudi  narrower  than  in  land  boHers^  and 
not  permitting  any  approaidi  at  their  sides.  The  supply 
of  air  to  the  gas  is  here  brought  from  an  air  chamber  c, 
placed  under  the  bridge  and  flame-bed,  and  which  chamber 
is  supplied  by  tubes  g,  g,  to  be  hereafter  described.  The 
iramher  of  these  distributors  maj  here  also  be  varied 
accordii^  to  the  capacity  of  the  flues^  and  the  description 
of  the  fuel  used. 

The  tubes  g,  g,  figs.  5  and  10,  are  shewn  as  passing 
through  the  water-ways  of  the  boiler,  a  convenient  situation, 
as  being  thus  out  of  the  way,  and  not  likely  to  be  out  of 
order.  They  may  also  be  made  to  enter  the  air  chamber 
through  the  ash-pit,  as  shewn  at  figs.  6  and  7. 

Another  mode  of  conducting  air  to  this  chamber,  is  by 
laying  a  second  or  false  bottom  to  the  ash-pit  of  iron  platei 
or  flat  tiles,  under  which  aispaee  of  ^  or  S  inches  may  be 
lefi  for  the  air  passage,  and  which  wiQ,  in  such  case,  act 
the  part  of  the  tube  g.  When  this  plan  is  adopted,  care 
must  be  taken  that  no  aperture  be  left  at  the  sides  or  end 
of  the  ash-pit,  by  which  any  air  might  escape  into  it.  In 
e?eiy  case  care  must  be  tsken  that  the  air  tubes  act  inde« 
pendently  of  the  currents  of  air  in  the  ash-pit,  but  which 
would  not  be  the  case  were  the  air  introduced  to  the  dis- 
tributors by  any  aperture  in  such  abb-pit  at  the  end  or 
sides;  a  mode  which  has  been  adopted  where  a  double 
bridge  has  been  used,  but  which  plan  has  been  found  un- 
certain in  many  instances,  by  reason  of  all  or  the  greatest 
■portion  of  the  air  being  attracted  &om  the  body  of  the  ash- 
pit upwards  towards  the  bars ;  and  as  this  attraction  goes 
on  with  a  rapidity  proportioned  to  the  intensity  of  the  heat 
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in  the  furnace,  and  the  Uahty  which  it  is  enabled  to 
paa»  through  the  ban  where  they  are  bat  pavtiaUj  ooveied, 
it  frequently  happens  that  no  air  whatever  wiU  be  left  to 


tubes  aliould  be  made  with  as  large  a  capacity  as  ciicum* 
•tances  will  admiti  thdr  ahape  bemg  a  matter  of  no  oonae* 
qiieiice» 

The  adnriMiQn  of  air  may  be  regulated  by  aKdea,  as  ho 

more  air  should  be  acltnitted  than  will  be  luund  sufficient 
to  consume  the  combustible  gaseous  and  fuliginous  mat* 
tsOf  and  prerent  the  deposition  o£  the  carbon  and  foina> 
tion  of  smoke  in  the  fines. 

The  greatest  error  in  ordinary  practice  is  the  admission 
of  too  much  air  at  the  ash-pit,  which  not  only  involves  a 
great  waste  of  fuel  and  heat,  but,  by  causing  too  much 
oxygen  to  be  there  combined  with  the  carbonaceous  matter 
oa  the  ban«  sets  so  much  nitrogen  £rce  as  mateiiaDy  to 
obstruct  the  process  of  combustion  further  on  in  the  lur* 
nace  flues,  whereby  many  injuriuus  gai»es,  uf  whlcli  nitro-  - 
gen  is  the  base,  are  generated. 

Fig*  69  represents  the  end  view  of  a  marine  boiler,  in 
three  sections^-  shewing  sevesal  situations  in  which  these 
air  tubes  may  be  placed^  In  the  two  fhmaoes  to  the  right, 
(Nos.  1  and  2,)  these  tubes  g,  g,  are  seen  placed  in  th$ 
centre  of  and  passing  through  the  ash-pit  air  distributor 
a  convenient  situation^  where  such  air  distnbutor  may 
be  made  sufficiently  capacious.  In  the  centre  sectLoui^ 
(Nos.  3  and  4,)  these  tubes  are  placed  on  each  side  of  the 
air  distributor,  as  also  seen  in  fig.  7.  In  the  left-hand 
sections  of  this  boiler,  (Nos.  5  and  G,)  the  tubes  are  shewn 
as  entering  and  passing  through  the  water*ways  to  the 
chamber  c,  as  already  described.  In  this  figure,  r&« 
presents  an  iron  plate  passing  along  the  front  of  the  boilei;* 
and  afibrding  a  convenient  rest  for  the  several  tubes  an^ 
ash-pit  distributors,  and  for  hanging  the  ash-pit  doors  to. 
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.  I%*  %  li  ftttikt  f]0T«tiQii  of  the  fuxnace  in  the  ^ 
room ;  r,  ^  fivo  ;  g,  the  air  tabes ;  e,  the  ash- 
pit distiibutoi  i  p,  p,  faUing  doors  to  close  the  asii-pit 
entrance,  which  should^  in  all  cases,  be  well  ^ed. 

9«  is  a  section  of  %•  5,  exxosa  the  air  diatubutonv 
and  sihemg.aho  the  poiitioiL  of  the  ban  and  door-waj  n» 
by  which  seceae  can  be  had  to  the  duonber  c,  and  tnm 
which  any  of  the  distrihutors,  when  accidently  broken  or 
burned  awayi  may  be  couveuieotly  replaced.  Instead  of 
iUs  .deor  n»  an  aich  mi^  be  thiowii  aefoia  in  the  bdek* 
wodr»  and  aftarwaida  built  vp»  a  conespondiiig  aicii  beii^ 
thrown  acrosa  and  buflt  up  in  tlie  inner  wall  of  the  cham- 
ber, as  seen  in  fig.  12,  to  give  occasional  access  to  the 
flues. 

Fig«  10,  is  a  plan  of  flg.  5,  shewing  the  sections  of  dis» 
tnbntoia  and  the  sitiiationB  of  the  air  tabes  g,  g. 

Fig.  11 ,  is  a  section  of  the  sanie>  diewing  the  iron  keep- 
ers h,  and  cross  bars  t,  f,  on  which  the  bricks,  forming  the 
*iiame-bed,  are  placed;  and  in  which  bricks  the  ends  of  the 
vertical  distiibatom  are  imbedded  to  give  them  stability* 
To  inmease  this  stiibiUly  farther,  in  a  steam.diip»  if  neces* 
saiy,  afire^ay  slab  may  be  pUwed  across  tiior  vppct  endc# 
with  grouvesj  into  which  they  may  be  made  to  fit. 

Fjg.  1^  is  a  cross  section  of  the  same,  shewing  the 
Bunmer  in  whiq|i  the  cioss  bavs  are  Isid  on  the  sleepeiSf 
and  also  die  back-work  «loiii«  ihe  bade  of  the  air  cham- 
ber, with  the  aroh  as  above  described. 

Fig.  7,  is  a  section  of  a  marine  furnace,  m,  is  the  false 
moveable  bridge,  made  of  fire-clay,  in  one  piece,  or  it  may 
be  oonrenienlly  made  of  evdinaiy  flrs-Uoeks.  ^  The  object 
of  this  separate  bridge  piece  is  to  give  on  elevation  at  the 
•end  ef  the  bars  to  prevent  the  foel  from  pasnng  too  far, 
and  interfering  with  the  distributors,  where  there  may  not 
happen  to  be  apace  or  ci^^city  enough  at  the  throat  of  the 


Digitized  by  Google 


408  Recent  Patents, 

fbmaoe  to  aHowr  of  the  bfidge  beiiu?  TCMed  to  the  utinl 

height.  In  such  case,  the  use  of  this  falsu  V)vif}<Te  allows 
of  longer  distributors  being  used,  and  hy  making  it  moveable 
it  gives  the  meaai  of  extending  or  ahortenl^g  the  nuige  of 
cffectiTe  file  tuxlhce  in  the  fornace. 

fig.  13,  is  a  longitocKnal  lectiony  and  ig.  14,  a  cross 
section  of  a  boiler,  shewing  a  desirable  plan  for  using  the 
distiibutorSi  particularly  where  the  flue  is  not  sufficiently 
capadona  to  admit  fuU-sused  distributora,  or  where 
bottom  of  the  boiler  la  of  a  drcnlar  or  irr^uhur  shape.  Li 
this  ease  It  will  be  snfficient  if  the  dktribiitorii  rise  10  or 
12  inches  from  the  Hainc-bcd,  leaving  an  interval  between 
them  and  tlie  boiler  above  them,  as  shewn  in  the  drawing. 

It  will  here,  however,  be  advisable,  though  not  «hso- 
lutely  neoeasaiy,  to  introdnee,  transversely,  three-inch  fiie- 
blocks  tf  tj  fitted  to  the  shape  of  the  boiler,  and  projecting 
do\\  nv  aids,  alternately,  between  each  distributor.  The 
e£'ect  of  these  will  be  to  prevent  the  stream  of  unignited 
gas  from  pasdng  over  the  distributors  without  coming  in 
contact  vnth  the  jets  of  air  lasuing  from  the  ocifices  of 
some  of  them.  Hie  air  tubes  may  be  introduced  tiooogh 
the  brick-work  in  any  convenient  situation. 

I  would  here  observe,  that  in  all  ^maces,  using  bitumi- 
nous coal,  the  operation  of  charging  should  be  so  managed 
that  there  be  always  in  the  ftumace  a  portion  of  coals  givii^ 
out  gas ;  the  quantity  of  gas  generated  being  as  unifiina  as 
possible,  to  avoid  the  extremes  of  having  too  much  at  one 
time,  and  too  little  at  another ;  the  reason  of  this  is  obvious,  * 
as  the  supply  of  atmospheric  oxygen  should  be  in  propQC«^ 
tion  to  the  quantity  of  combustible  gas  generated* 

The  best  mode  of  effecting  this  purpose  of  prodnemg 
equal  ([uaiiLities  of  such  gas  in  equal  times,  is  by  charging 
parts,  or  sections  only,  of  the  furnace  at  one  time;  by 
which  means  one  part  of  the  bars  will  be  covel^ed  with 
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fireth  fbel*  whfle  otiMr  purt8»  at  the  aame  time^  wHl  have 
clear  ted  JEnel  on  tliem,  moie  or  les»,  in  a  state  ofincan* 
deaeeiiee.   This  mode  of  alternate  chai^iing  i^rill  he  fonnd 

most  economic  and  effective. 

The  operation  of  feeding  the  furnace  to  produce  this 
eflfocty  may  be  peifoimed  by  means  of  an  iron  box  or 
ehaiger,  as  practised  in  many  gas  establishments. 
'  An  -  oblong  box,  as  large  as  the  door  of  the  furnace  will 
conveniently  admit,  and  sufficient  to  contain  one-half  or 
one-fourth  of  a  full  charge,  (as  the  case  may  be,)  being 
filled*  is  thrust  rapidly  into  the  furnace  by  means  of  long 
projecting  handles,  and  instantly  emptied  on  that  section 
of  the  bars  intended  to  be  covered,'^the  process  of  char^ 
ing  the  other  sections,  alternately,  being  carried  on  at 
stated  intervals*  In  this  way  the  longitudinal  halves  of  a 
ihmace  may  be  chaif^d  alternately ;  or,  if  the  furnaces  be 
Tery  large,  the  charging  may  be  divided  into  four  alternate 
operations,  one  for  each  quarter. 

This  mode  of  fcedin?  has  many  advantages  : — 1st,  in 
being  less  laborious ;  2nd,  in  requiring  the  doors  to  be 
kept  open  for  shorter  intervals  during  the  operation,  and 
thus  not  exposing  the  body  of  the  furnace  and  boiler  so 
long ^ to  a  current  of  cold  air;  and  3rd,  in  enabling  the 
engineer  to  know  exactly  what  quantity  of  coals  are  con- 
sumed in  a  given  time,  which  he  cannot  directly  tell  when 
the  fire  is  fed  by  a  shovel. 

Hg.  15,  is  the  longitudinal,  and  fig.  16,  lihe  transvene 
section  of  a  locomotive  boiler,  shewing  tlie  mode  of  apply- 
ing the  distributors  to  the  ordinary  fire  tubes.  In  this 
figure  they  are  seen  entering  those  £re  tubes  and  passing 
through  two-thirds  of  their  length.  Ihese  distributors 
are,  as  befisre  mentioned,  dosed  at  the  inner  end,  and 
perforated  with  hole?,  which,  as  the  fur  passes  through 
them,  present  the  appearance  of  numerous  jets  of  flame. 
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striking  against  the  inner  surface  of  the  lire  tube^,  as 
though  it  were  a  body  of  Bame^  instead  of  ak«  which  they 
di^^tnbuted. 

These  distnlnitan  aie  mppliAd  with  air  from  a  Ws 
pkeed  ao  M  to  feoeive  a  strong  cumiit  horn  tiia  fiwwivd 

motion  of  the  engine,  and  through  which  they  may  be,  at 
any  time,  withdrawn  when  the  £re  tubes  require  deanijig 
oat.  The  opening  of  this  box  may  be  regulated  by  a 
legister*  In  the  diawiog^  w»  Is  the  five  boji;  thai  aibk 
pit ;  y,  the  door  of  ash-pit,  whieh^  when  the  engine  is  in 
motion,  is  kept  open  ;  but,  when  at  rest,  tlii^  door,  by 
being  closed,  causes  a  great  saving  of  fueL  z,  are  the 
ordinaiy  fire  tubes*  and    d,  tlie  distribntors. 

As  I  do  not  confine  n^self  to  the  partlcttkr  uanib6r« 
dimensions,  or  dtoation  of  the  several  parts  here  described, 
they  may  be  varied  to  suit  the  constructions  of  furnaces 
and  boilers,  and  the  circumBtances  under  which  they  may 
be  placed^  and  which  may  be  effected  by  any  competent 
persons; — ^these,  mj  inventions,  being  applicable  and  in- 
tended to  apply  to  all  descriptaons  of  fbinaces,  stores,  or 

boilers,  where  coal  is  consumed. 

That  the  above  arrangements  for  producing  the  greatest 
ealorifie  efiectt  may  be  better  nndeistood,  I  add  the  fbUoir* 
iog  observations 

Hiiherto,  in  the  constmetion  of  furnaces,  due  attention 
lias  nut  been  given  to  tlic  cliemical  cuuditions  of  the  form- 
atioa  oi  smoke,  and  the  important  distinction  which  exists 
between  the  volatile  and  the  fixed  oonstituents  of  ooal; 
the  circumstances  under  which  they  respeetivelj  give  out 
heat;  and  the  peculiarides  of  thdr  respective  modes  of 
combustion.  Smoke  is  tlic  result  of  tlic  imperfect  com* 
bustiou  of  the  volatile  products  of  coal,  in  consequence  oj( 
iheir  being  mixed  with  either  too  small  or  too  huge  a  pro- 
portiw.of  atmospheric  air,  while  the  tem^MMcatofe  of  the 
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mixture  is  below  the  point,  either  of  its  accension  or  com- 
plete combustion  ,  Eithor  of  thfise  dicumstanoes,  that  is, 
too  little  air  with  a  lugh  tempmtuxey  or  too  mwik  m  ynik 
%  low  teuperatm,  eaiuos  dw  separaiioii  of  the  earbon 
from  the  hydrogen,  and  the  consequent  change  of  the  car- 
bori,  from  the  colorless  invisible  state  of  gaseous  combi- 
nation,  into  a  black  palpable  and  pulYeralent  fbnn* 
.  The  Cfurbiuetted  hydrogen  gaaea  requixet  as  the  eon- 
ditMm  of  tlieir  eomplete  conxbustiooy  Ist,  that  tibey  be  inti<« 
mately  blended  with  an  appropriate  volume  of  atmospheric 
air,  which  voiiuue  varies  with  the  nature  of  the  combustible 
gas ;  and  2ud,  that  after  having  been  so  mixed  with  the 
ajr«  the  imxtnre  be  then  heated  to  its  tempeiatiire  of  ac- 
censioDj  or  be  brought  in  contact  with  flame^^in  other 
words,  that  they  be  kindled  or  lighted,  as  a  jet  of  gas  is 
lighted  on  its  issuing  from  the  orifices  of  the  beak. 

^ain,  ^as  one  cubit  foot  of  carburetted  hydrogen  gas 
xefjpates  two  eabit  £Bet  of  oxygen,  or  about  ten  eubit  leet 
of  atmospheric  airi  while  one  cnbit  foot  of  bicarbnretted 
hydrogen  (or  olefisnt  gas)  requires  three  eubit  feet  of  oxy* 
gen  or  fifteen  of  air,  to  effect  complete  coinbuRtion, — these 
proportional  volumes  of  air  must  be  supplied,  and  so  inU- 
mately  bl«ided,  as  to  bring  the  combustible  gases  and 
atmospheric  air  wiihin  ihe  sphere  of  their  lecipKOGal  che- 
mical attraction ;  for,  otherwise,  the  inflammab^  gases  will 
not  be  completely  saturated  with  oxygen,  tliat  is,  will  not 
be  consumed;  and,  consequently,  the  lull  calorific  effects 
of  the  body  of  gas,  generated  hosa,  the  coals,  will  not  be 
9bt8]ned« 

Now,  in  ordinary  furnaces,  as  generally  constructed,  the 
air  cannot  reach  the  body  of  gas  that  escapes  from  the  fire- 
place into  the  fluei^  except  by  passing  through  the  highly. 
%piited  fuel  laid  upon  the  bars  of  the  gsa^,  whereby  much 
of  itn  CKxygen  gets  saturatedt  inert,       mcapable  of  cQik<i 
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sumiiig  or  burning  the  residuary  combustible  gases  and 
fuliginous  vapours^  to  whaterer  inteim^  of  heat  the  mn- 
form  mixtme  be  aulvjected. 
The  ununited  gaieotis  imxtiiie»  in  traTelling  through 

the  flues,  loses  temperature  very  fiist,  and  deposits  the 
eliminated  carbon  in  the  form  of  sooty  smoke.  Thus  not 
only  much  of  the  carbon,  bat  a  good  deal  of  the  hydrogen, 
widi  which  it  ivaa  previoody  eombined,  are  lost  to  the  fur- 
nace for  the  purposes  of  ignition  and  heat ;  while  aome  of 
the  hydrogen,  uiiitiiig  with  the  nitrogen,  fuinis  ammonia, 
or  gas,  which,  by  its  presence,  is  eminently  obstructi?e 
of  the  high  temperature  of  £ame. 

It  will  now  he  seen  that  the  constiniction  of  my  fbmace, 
and  the  prindples  on  which  it  is  based,  are  strictly  m  con* 
funnily  witli  the  complex  chemieal  processes  going  on  in 
the  furnace,  and  serve  to  supply  each  process  with  the  ma- 
terials necessary  to  its  completion,  and  in  their  proper 
order  :»lst,  the  generation  of  the  combustible  gas  from 
each  fresh  charge  of  fuel,  by  the  radiant  heat  resulting 
from  the  preceding  charges,  then  in  a  high  state  of  incan- 
descence ;  ^nd,  the  supplying  such  gas  with  the  quantity 
of  oxygen  required  for  its  most  perfect  chemical  union 
and  combustion,  and  this  in  a  manner  most  &vourable  to 
Uieir  instantaneous  and  complete  intermixture ;  3rd,  the 
effecting  tliis  incorporation  of  the  gas,  and  the  atmospheric 
air,  not  only  in  the  proper  quantity,  but  at  the  proper 
time,  that  is,  before  the  mixture  has  passed  into  the  flues 
beyond  the  influence  of  the  high  temperature  essential  to 
ignition ;  4th,  the  supplying  this  atmospheric  air  from  a 
source  independent  of  the  currents  in  the  ash-pit,  and  thus 
preventing  its  coming  in  contact  with  the  incandescent 
carbonaceous  fuel  on  the  bars,  which  would,  in  such  case, 
hare  deteriorated  it  by  saturating  much  of  its  oxygen; 
,5th,  the  separating  the  two  portions  of  air,  w^peeHiMj 
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required  for  the  volatile  and  the  fiied  portions  of  the  coal, 
and  preventing  any  interference  of  the  one  with  the  other^ 
which  might  have  disturbed  or  affected  the  complete  qpeza- 
tionof  each.  ^ 

Having  thus  described  the  nature  of  my  invention,  and 
the  modes  of  carrying  the  same  into  execution,  I  do  not 
claim  the  introduction  of  air  to  the  bridge,  which  has 
already  been  done  by  others ;  neither  the  plan  of  increasing 
the  current  of  air  by  an  artificial  blast ;  but  I  specially 
and  exclusively  claim  as  my  invention,  first,  the  use,  con- 
struction, and  application  of  the  perforated  air  distributors, 
by  which  the  atmospheric  air  is  more  immediately  and  inti- 
mately  blended  with  the  combustible  gases  generated  in 
the  furnace.  Secondly,  the  application  of  distinct  pipes  or 
tubes,  by  which  the  air  is  conducted  to  the  gases  at  the 
bridge  and  flame-bed,  in  whatever  situation  they  may  be 
placed,  where  such  pipes  or  tubes  are  the  means  of  bring- 
ing such  air  to  the  gas^  independently  of  the  air  in  the 
ash-pit,  or  other  psrt  of  the  fiumace  or  flues.  Thirdly, 
the  use  and  application  of  separate  perforated  tubes,  situ- 
ated in  the  asli-pit,  as  the  means  of  distributing,  uniformly 
and.  along  the  under  side  of  the  bars,  the  air  which  is  in- 
tended to  be  applied  to  the  ignited  fuel  on  them.  S'ourthlyj 
llie  applioation  of  a  eurvent  of  air,  artificially  created  by  a 
fan  or  other  meclianical  means,  when  in  connection  with 
such  pipes  and  air  distributors,  as  a  means  of  regulating 
the  quantity  of  air  to  either  class  of  air  distributors.  Fifthly, 
the  me  of  a  moveable  lalse  bridge,  laid  on  the.  bars,  by 
which  die  extent  of  the  fire  surftce  may  be  inoreased  or 
diminished. — [InroUed  in  the  ILolU  Chapel  Office ^  De^ 
cember  Ib^i^.] 

gpsriUcrtioa  dmm  1^  th«  FMsnte^^AeCfataM  Aail|Mt  bf  Dr.  Ure^ 
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To  JosKFH  Gekbit,     Bemel&gk^ovef  CAeUea,  m  ike 
tmmty  of  MidAtex,  getdlemam,  far  on  iapr&vemenf 
[Sealed  f6ad  June,  1838.] 

Ttes  invention  consists  in  rendering  the  rejected  heat  of 
an  oidinaiy  Batch  oren^  or  other  oven  acting  on  the  aame 
principle^  more  effieieiit  and  amtlable  fiir  lihe  purpose 
baking : — first,  by  coirering  the  matexial  to  be  baked,  when 

placed  on  the  shelf  of  the  oven,  with  a  close  cover,  so 
fastened  to  the  shelf  as  always  to  retain  the  same  relative 
pontion  to  the  top»  bottom^  and  sidea  of  the  oven,  as  it 
most  eondtteive  to  the  effect  reqmred;  and  secondly,  by 
placing  a  reflecter  or  curved  plate  at  the  bottom  of  ^ 
oven,  corresponding  in  curve  with  its  domed  top,  or 
nearly  so. 

Plate  XIX*,  fig*  1,  lepMents  a  ode  view  of  one  of  my 
impioved  ovens,  in  seetion,  aheimg  the  xektive  distaaes 
at  vrhich  ^e  new  parts  $ate  Icept  firem  the  back,  top,  and 

bottoiii  (if  the  oven,  o,  O,  is  an  ordinary  tin  Dulch  ovenj 
H,  is  the  handle  by  which  the  whole  is  lifted;  s,  is  a  move- 
able shelf  of  rolled.pkte  iron«  reatiDg  on  two  dde  brackets 
and  one  back  l»aeket  b,  b,  b;  thb  shelf  should  be  ooe^ 
eighth  of  an  inch  smaller  than  the  oven,  exc^t  ^  Idie 
back,  where  it  rests  on  the  bracket,  and  at  the  liront  where 
it  touches  at  each  side.  On  the  shelf  is  a  cast-iron  cover  c, 
vdiieh  Is  attached  to  the  shelf  at  the  back  part  ^iiinge 
or  joint  as  here  shem,  and  should  fit  dovm  peifecllf 
close.  On  the  shelf  v,  is  supposed  to  be  a  pie  or  puddings 
undergoing  tiic  process  of  bakincr;  R,  is  a  curve  or  con- 
cave reflecting  plate  made,  like  the  oven,  of  tin,  and  cor- 
responding^ as  nearly  as  may  be,  with  the  curve  of  the  top 
of  the  oven.  This  refleeting  plate  lesU  agsinat  the  end  of 
the  back  1»acicetj  and  is  kept  from  diding  forward  by  tlw 
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lip  or  rim  in  front  of  the  bottom  of  the  oven.  Fig.  2,  is  a 
Iront  elevation  of  %.  1,  Fig.  3,  is  a  separate  view  of  the 
shelf  and  cover  xemcfved  fram-  the  dren^  the  dotted  lines 
diewing  the  positioii  the  cover  would  take  when  thrown 
completely  back  on  its  hinge.  Fig.  4,  is  a  stout  holder  or 
instruiiieiit,  made  of  round  iron  rod,  for  removing  the  shelf 
&om  the  oveu  when  hot.  Fig.  5,  is  a  diagram  shewing  the 
shape  of  the  shelf  in  plan^  and  its  distance  from  the  tides 
of  the  oven. 

I  claim  as  my  invention  the  projecting  iron  shelf  and 
cover  united  to  it  by  a  hinge,  in  order  to  preserve  it  at  one 
settled  distance  from  the  back  and  sides  of  the  oven ;  and 
also  the  reflecting  pkte  nndemeath  all,  as  applied  to  an 
ordinary  Dutch  oren,  <x  any  other  oven  on  the  same  prin« 
ciple,  thereby  constituting  my  said  improvement  on  ovens. 
— [ImroUed  in  the  Jnrolment  Ojffice,  December^  1838.] 


To  WiLliAM  HAW£Sy  of  Old  Borge-Aouse,  Christ  Church, 
'  $oap  mmntfaeimrer,  /or  improi^emmtts  in  the  mam^eiC' 
imre  <^  toapf  parU  qf  mlweh  inyprooemenU  are  i^qtU- 
^  eahie  to  preparing  tallow  for  the  nutnufacimre  qf  cam- 
dies. — [Sealed  li^th  Jmie,  18ti9.j 

This  invention  is  for  a  method  of  obtaining  saponification, 
hj  mechanipal  means,  instead  of  boiling  the  tallow  or  other 
^Jty  matoriflla  with  the  alkaline  leys*  as  in  the  ocdinaiy 
pcoeess  of  soap  malong. 

An  upright  shaft,  having  radial  arms  affixed  thereto,  is 
placed  or  mounted  in  the  boiler,  or  other  vessel  contaiuing 
the  tallow  or  other  fUty  materials,  and  is  caused  to  revolve 
bj  anj  saitahle  fff'r^^™'^^  contiivaiwe*  Upon  the  up^' 
right  abaft  being  pat  in  motioiiy  the  attsaliae  1^  is  pouMd 
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in  tkfwlj,  and  a  perfect  liioorpoffttioii  of  the  iugre^ents 

takes  place,  by  means  of  tlie  radial  arms  on  the  upright 
abaft.  Other  mechanical  contnvanees  may  be  adopted  to 
CAoae  tihe  required  admixture  of  the  iiiateriala»  but  the 
patentee  prefeia  the  one  mentioned* 

The  taUovr  in  the  boiler  is  to  he  kept  at  as  low  a  tem- 
perature  as  is  coiiipatible  witli  its  remaiiiiiig  in  a  state  of 
fluidity.  No  alteration  iu  the  proportions  of  the  iogredi- 
enta  is  required;  and  it  is  easy  to  ascertain  when  sapom* 
fication  takes  phwe>  as  the  ingiedientt  h<^pn  to  thicken 
directly  that  it  commences* 

The  same  mechanical  cuiitri-s  riiice  is  usccl  for  producing 
the  sapoiiitication  of  tallow  for  the  manuiacture  of  candles. 
The  cream  of  lime  used  in  this  process  being  added  gra- 
dually in  the  same  manner  as  the  alkaline  ley  in  the 
manuiacture  of  soap.  The  fiitty  materials  do  not  require 
boiling  in  these  processes,  but  are  kept  dissolved  at  a  low 
temperature  by  the  application  ot  a  gentle  heat 

The  patentee  claims  producing  saponification  by  mecha- 
nical means,  without  submitting  the  materials  to  the  boiling 
prooe8s.->^/firoll6il  m  ike  iMralmeni  Office^  December^ 
1839.] 


To  Charles  Green,  of  Birmingham,  in  the  county  of 

}\  arwick,  gold  plater,  for  improvements  in  the  manu- 
facture o  f  bras*  and  copper  tubing, — [Sealed  27th 
June,  l&i8.] 

Thbss  improvements  in  the  manufacture  of  brass  and  cop- 
per tubing  consist,  in  easting  the  copper  or  brass  in  ahcwt 
tubes,  with  the  same,  or  nearly  the  same  internal  diameter, 
and  a  larger  external  diameter  than  those  of  the  intended 
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tubes  when  finished,  and  afteiwards  drawing  or  forcing  the 
tubes  through  holes  or  dies  until  they  have  attained  the 

length,  form,  and  tliickncss  desired; — my  process  being 
similar  to  that  for  which  John  Wilkinson  obtained  h  tters 
patent,  in  or  about  the  year  one  thousand  seven  hundred 
and  ninety,  for  a  method  of  making  lead  pipes ;  which 
latter  process  has,  since  the  expiration  of  the  said  patent, 
become  commonly  practised ;  hut  the  said  process  of  Wil- 
kinson, so  far  as  niy  knowledge  extends,  has  never  been 
applied  to  the  £eibrication  of  tubes  of  copper  or  brass. 

I  shall  now  describe  the  method  of  making  copper  or 
brass  tubes,  as  commonly  practised,  in  order  to  shew,  more 
plainly,  the  advantages  of  the  method  for  which  I  hay0 
obtained  Her  Majesty's  letters  paUut. 

The  common  method  or  mode  of  manufacturing  copper 
or  brass  tubes  or  pipes,  consists  in  first  casting  the  copper 
or  brass  into  ingots,  and  subjecting  the  said  ingots  to  the 
rolling  or  laminating  mill,  in  order  to  reduce  the  thickness 
of  the  said  ingots  to  the  thickness,  or  nearly  so,  of  tlio 
intended  tubes ;  the  metal  is  then  sheared  or  cut  into  the 
necessary  widths  for  making  the  tubes  or  pipes  required. 
The  edges  of  the  said  strips  are  made  to  approach  together, 
by  bending  the  strips  in  the  direction  of  their  least  dimen- 
sions, and,  by  means  of  solder,  connecting  the  edges  or 
seams  together,  either  by  what  is  commonly  known  in  the 
trade  as  a  lap  joint  or  a  pimp  joint,  the  former  having  the 
edges  bevelled,  those  of  the  latter  being  square;  such 
tubes,  after  having  their  edges  soldered  or  brazed  together, 
are  submitted  to  the  operation  of  the  draw  bencb,  and 
draw  plate  or  die,  tlie  tubes  being  drawn  through  a  num- 
ber of  holes,  as  in  the  drawing  of  wire  or  lead  pipes,  until 
they  are  sufiidently  reduced  in  diameter. 

in  my  improved  method  of  manu&cturing  copper 
and  brass  tubes,  I  cast  the  copper  or  brass  upon  a  core,  or 
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mandrill  of  core  sand,  or  other  proper  material^ — and 
within  a  matrix  or  mould  of  iron  or  sand,  as  may  be  most 
ccmTenienty  the  core  being  of  the  dimenaona  which  I 
tend  to  gkYe  to  tlie  tnbe  inteina]ly»  or  nearly  so^  and  the 
matrix  mould  of  the  dimensions  which  I  intend  to  give  to 
the  cast  tube  externally ;  I  then  insert  a  mandrill  witiiin 
the  tube,  and  subject  the  cast  tube  to  the  operation  of  a 
draw  beneb,  and  draw  plate  or  diei,  until  the  extecnal 
fiaoaeter  of  todi  tnbe  ia  reduced  to  the  thickneia  xequcired; 
the  internal  £ameter  being  supported  by  the  mandrill 
inserted  within  the  tube,  is  |uc\  tnted  from  diminishing,, 
as  it  wcmid  were  the  tube  subjected  to  the  operation  of 
the  draw  bench,  and  draw  plate  or  dica^  without  the  sap- 
port  aflK>rded  to  it  by  the  mandrilL 

The  copper  or  bran  tube  being  drawn  eir  forced,  aa 
above,  by  a  draw  bench,  tluuugh  a  thaw  plate,  dies,  wliir- 
ties,  collets,  or  holes,  successively  decreasing  in  area,  the 
copper  or  Inaai  tube  is  reduced  in  external  diameter^  and 
extended  to  the  required  length,  retaining  the  aecetmry 
thickness  of  metal  of  the  tube.  The  braaa  tube^  being  a 
mixture  of  zinc  and  copper,  (of  which  brass  is  composed,) 
will  require,  after  having  been  drawn  or  forced  through 
the  draw  plate,  dies,  whiitles,  collets,  or  holes,  to  uodeigo 
a  process  called  annealing,  in  order  to  lestore  that  degree 
of  malleability  to  the  brsas  of  which  the  process  of  draw- 
ing deprires  it ;  such  annealing  proceas  is  also  necessary  in 
manufacturing  copj^  r  tubes,  but  as  copper  is  a  softer  metal 
than  the  difierent  compositions  of  copper  and  zinc,  called 
and  known  by  the  name  of  brass,  tubes  fimnsd  of  copper 
will  require  less  annealing  than  thoae  fomed  of  bramr 
which  annealing  is  a  process  well  known,  and  commonly 
practised  by  workers  in  copper  and  brass,  and  tlierefore 
need  not  be  further  described,  as  the  quantity  of  annealing 
requisite  will  depend  upon  the  skill  and  judsment  cf  the 


Digitized  by  Googl  -: 


Green'*,  for  In^.  m  Brau  tmd  Copper  TMng,  419 

workman  employed  in  the  noanuiacture  of  tubes,  whether 
suck  tubes  are  formed  of  copper  or  of  brass. 

As  my  improved  method  of  making  tubes  of  copp^  and 
brass  without  any  seam  or  s<ddered  joint,  will  require  a 
draw  bench  of  greater  power  than  those  now  in  use,  on 
acccouut  of  the  greater  than  ordinary  thickness  of  metal 
required  in  my  process,  I  proceed  to  describe  the  apparatus 
by  which  I  manufacture  the  same,  though  I  lay  no  daim 
to  such  draw  bench  or  apparatus,  except  so  &r  as  drawing 
brass  and  copper  tubing  without  a  seam  or  joint,  i^i  con- 
cerned, as  before  described. 

Plate  XIX.,  %.  1,  represents  a  view  of  my  draw 
bench,  in  which  an  endless  screw  A,  actuates  or  drives  a 
worm  wheel  B,  on  the  end  of  the  shaft  c,  andfirmfy  attadhed 
thereto  a  wheel  d,  (round  which  the  chain  e,  coils  by  the 
rotation  of  the  wheel  D,)  is  actuated  through  the  medium 
of  the  shaft  c,  and  turns  with  it;  the  end  of  the  chain  £, 
ia  attached  to  the  connecter  and  mandrill  by  the  mode 
shewn  in  the  drawing,  or  it  may  be  attached  by  pincers  in 
the  usual  method.  Motion  is  given  by  a  steam  engine,  or 
other  ])ower,  to  the  worm-wheel,  which  puts  in  motion  tlie 
chain  in  a  longitudinal  direction,  and  draws  the  tube  and 
mandrill  within  it  attached  thereto,  by  either  of  the  me- 
iheda  above  deseribed,  through  the  hole  in  the  die,whlrt]e, 
collet,  or  draw  plate  $  which  die,  whirtle,  eoUet,  or  dmw 
plate,  is  shewn  at  g,  fig.  1,  together  with  a  tube  and  a 
mandrill  or  triblet,  within  the  said  tube ;  upon  which  man- 
drill or  triblet  the  said  tube,  whether  of  copper  or  brass,  is 
extended  to  the  required  length  by  being  passed  through 
boles,  nhkii  deciease  in  area  so  as  to  fivnn  the  tube  se* 
quired. 

Tiie  wheel  D,  to  which  the  chain  is  attached,  admits  d 
being  thrown  out  of  gear  or  disengaged,  the  chain  being 
drawn  back  by  band  i  on  re-engaging  the  wheel  n,  the 
operation  of  drawing  the  tube  can  be  repeated. 


Digitized  by  Google 


Fig,  A  side  elevation  of  my  draw  bench,  where  cor- 
leipoiidiiig  parts  of  £g.  1,  are  marked^  or  designated  hj 
lake  chamcten.  The  draw  p!afe»  die,  collety  or  idiiitlej  is 
shewn  in  section,  with  the  tube  and  the  mandrill  or  triblety 

within  the  die,  collet,  whirtle,  or  tlraw  plate. 

Pig.  3,  shews  a  sectional  cleTation  of  a  connecter,  to  be 
screwed  on  to  the  end  of  the  mandrill  or  triblet,  and  at- 
tached to  the  chain,  as  befoie  described,  after  the  end  of 
the  mandrill  or  triblet  has  been  fcrced  through  the  copper 
or  brass  tube,  such  connecter  bein^f  also  used  for  tlie  pur- 
pose of  drawing  the  mandrill  or  triblet  out  of  the  copper  or 
brass  tube  at  the  reverse  end,  previously  to  such  tube  un- 
detgoing  the  process  of  annealing,  as  before  described; 
and  which  mandrill  or  triblet  must  be  &fced  into  sudi 
tube  before  it  is  again  subjected  to  the  (^ration  of  the 
draw  bench,  and  draw  plate  or  die,  after  each  anneahng; 
and  the  number  of  such  annealing  processes  must  obvioualj 
depend  upon  the  thickness  and  qualily  of  the  metsl  of 
which  such  copper  or  brass  tube  is  composed,  as  well  as 
the  skill  and  judgment  of  the  workman  employed  in  the 
manipulalioii. 

Fig.  7,  is  a  sectional  elevation  of  the  mandrill,  shewing 
the  screwed  ends,  with  a  finished  tube  upon  the  mandrill, 

"Big,  8,  is  a  sectional  elevation  of  the  said  tube  befcre 
being  submitted  to  the  operation  of  the  draw  bench ;  and 

it  will  be  perceived  by  the  end  view  of  fig.  8,  thai  the 
tube,  whether  of  copper  or  brass,  has  no  seam  or  soldered 
joint,  such  tube  being  prevented  from  slipping  over  the 
mandrill  by  its  truncated  or  contracted  end,  as  shewn  in 
the  sectional  drawings,  figs.  7  and  8 ;  which  method,  for 
pevcnting  the  tube  from  slipping  over  the  mandrill,  is  com- 
monly practised  in  (irH\s  ing  lead  pipes  or  tubes  under  the 
said  process  of  John  Wilkinson,  before  referred  to. 
I%s.  4,  5,  and  6,  are  respectively  a  side  elevation  of  a 
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eopper  or  ham  tuhe,  from  the  casting^— a  aeetianal  elera^ 
tion  of  the  same^  shewuig  the  thkkness  of  metal  and  the 
form  of  the  redueed  or  truncated  end,  to  prevent  the  tube 

slippiiifT  over  the  niandiill, — oiid  a  sectional  elevation  of  a 
finished  tube. 

Eig.  9^  shews  another  method  which  I  use  in  the  first 
process  of  drawing  brass  and  copper  tubes,  a,  is  a  plan, 
and  Bf  a  side  elevation  of  a  tool,  through  which  the  tubes  ^ 

are  passed,  and  is  composed  of  four  sheaves  or  blocks,  re- 
volving upon  fixed  axles,  similar  to  the  sheaves  of  pulley- 
blocks,  placed  as  shewn  in  the  drawing,  and  which  sheaves 
grasp  the  tube^  on  motion  being  communicated  to  it  by 
the  draw  bench,  which  tool,  as  above  described,  is,  when 
used,  ^ed  in  like  manner,  and  substituted  for  the  draw 
plate  01  vvhirtle,  as  shewn  in  the  plan  and  elevation  of  the 
draw  bench,  at  figs.  1  and  2. 

Vig.  10,  shews  a  section  and  elevation  of  an  ircm  tube, 
upon  which  the  cores  are  made.  In  order  to  fiusilitate 
the  removal  of  the  mandrill  from  the  finished  tube,  I  insert 
the  finished  tube  and  niandrill  witliiu  another  tube,  the 
internal  diameter  of  which  is  equal  to  the  external  di- 
ameter of  the  finished  tube,  and  which,  on  the  mandrill 
being  withdrawn,  prevents  the  finished  tube  &om  pueker- 
ing,  bulging,  or  splitting. 

ilaN  iiii;'  described  the  nature  uf  my  invention,  and  the 
manner  in  which  the  same  is  to  be  practised  and  carried 
into  effect,  I  now  proceed  more  particularly  to  what  I 
claim,  unde(  the  letters  patent  granted  to  me  fivr  my  im«- 
provements  in  the  UAnufitcture  of  brass  and  copper  tubing, 
that  is  to  say, — my  improvements  in  the  manufaetnre  of 
brass  and  copper  tubing,  consist  in  casting  such  tubes  of 
copper  or  brass  after  the  method  for  which  John  Wilkinson 
obtained  letters  patent  for  a  method  of  making  lead  pipea^ 
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and  for  the  maniiiacturing  such  copper  or  brass  tubes  with- 
oat  iena  or  soldered  jomt»  bj  the  methods  hiserted  and 
dseeribed  ill  this  my  speoifieatioii.«-'[ArdM  fit  tke  Imrot^ 
meat  Office,  Deoemher,  1838.] 


To  Robert  Essex,  of  the  parish  of  8i,  Mctryy  Islington, 
iit  the  couniy  oj  Middlesex,  Silversmith,  for  his  inven- 
tion of  cerUun  improvements  in  tfie  construction  of 
poddie  wheels,  amd  m  the  paddle  boxes  cr  eases  of 
steam  ef«i«lf.~[Sesled  8th  Febniaiji  1888.] 

Tins  inTsntioii  of  eertsin  tmpfovements  m  ^e  constnio* 

tiuii  of  paddle  wheels,  and  iu  tlitj  paddie  boxes  or  cases  of 
steaiu  vessels,  applies  only  to  such  steam  vessels  as  are 
famished  ^th  masts^  rigging,  and  sails,  to  enable  them  to 
take  advantage  of  &.yoEable  winds^  and  either  act  in  oon- 
jimetion  idth  the  steun  and  assist  In  propelling  the  vessd, 
or  to  be  used  by  themselves,  independent  of  the  steam 
power; — and  tlie  object  of  my  iiiipio^em 'nts  is  to  con- 
struct and  apply  the  rotary  paddle  whaelsy  with  their  pad* 
die  boards,  to  steam  ▼easels,  in  sudi  a  manner  that  the  use 
of  the  sani^  ibr  propelling  the  vesael,  maf  be  anspended 
or  dispensed  with  when  required^  and  a  portion  of  the 
paddle  wheel  removed  from  out  of  the  water,  so  as  not  to 
interrupt  the  sailing  of  the  vessel,  which  it  would  do  if 
allowed  to  remain  in  the  water  in  a  quiescent  state ; — ^ahd 
oonsists  in  oonstnietmg  and  adqtting  the  paddle  whesk 
didr  paddle  boxes  in  such  a  manner  that  a  portion  of  the 
paddles  and  the  wheels  (as  quadrants,  sections,  or  seg- 
ments,) may  be  easily  and  readily  removed  out  of  tlie 
water,  and  placed  within  the  paddle  boxes  or  cases,  or 
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other  convenient  situations,  where  such  portions  will  be 
«ecure  from  damage^  and  ready  to  be  easilj  applied  to  the 
wheel  when  again  wanted;— ^the  impioTed  paddle  boxea 

receive  and  retain  the 
said  portions  oi  the  wheels  and  paddles, — all  of  which  will 
be  better  understood  by  reference  to  the  accompanying 
drawings  and  following  description  of  the  difierent  modifi- 
eatiow  thereof,  that  ia  to  say: — 

Plato  XX^  fig«  I9  is  a  side  elevation  or  representation 
of  a  paddle  wheel,  with  sibch  part  of  the  framing  of  the 
padtlle  box  or  case  as  will  serve  to  illustrate  inv  improve- 
ments therein,  and  one  method  oi  carrying  my  invention 
into  efiect,  the  sideM^sing  of  the  paddle  box  being  removed 
lo  shew  the  interior.  Fig.  is  a  plan  view  of  the  same* 
the  top  canng  in  this  figure  being  taken  away ;  the  paddle 
wheel  being  shewn  in  both  figures  as  when  ready  for  pro- 
pelling the  vessel.  Fig.  3,  is  a  similar  representation  to 
fig«  1,  shewing  a  portion  of  the  paddle  wheel  renunred  fimn 
out  of  the  water  and  resting  within  the  paddle  box  or  ease* 
as  when  the  steam  power  is  dispensed  widi.  Fig.  4,  is  a 
plan  view  of  the  same  ;  a,  a,  is  the  side  of  the  vessel;  B,  B, 
the  main  timbers  or  framing  of  the  paddle  box  or  case, 
secured  and  built  into  the  framing  of  the  vessel  in  the 
naual  way;  c«  c»  is  the  paddle  wheel;  s>,  j>,  the  paddle- 
wheel  shaft  mounted,  turning  in  proper  bearings  on  the  * 
beams  or  framing,  as  in  common.  The  wheel  is  composed, 
as  usnal,  of  several  rings  or  hoops  of  iron,  and  radial  arms, 
extending  from  the  centre  or  boss  to  the  periphery,  all  of 
which  parts  are  firmly  bolted  together^  the  radial  arms, 
canying  the  paddle  boards  as  usual;  but,  by  my  improve- 
ments, the  wheel  is  separated  into  two  or  more  parts  or 
sections,  which,  when  put  together,  are  iiriniy  secured  to 
one  another  by  strong  joints,  and  screw  bolts  and  nuts,  as 
will  be  hereafter  desciibed. 
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Portions  of  the  outer  riins  or  hoops  of  iron,  which  are  at 
all  times  firiuly  attached  to  the  paddle-wheel  shaft,  are 
shewn  at  a,  a,  and  6»  6 ;  e,  c,  and  d,  d,  are  those  portions 
which  m  to  ha  ooetsioiiaUj  detached  £rom  tha  wheel; 
#9  eg  11  the  inner  or  moia  central  xin^,  which  maj  either 
be  famed  in  mie  piece,  and  at  all  liniea  attadied  to  the 
paddle  shaft,  or  it  in:iy  be  made  in  two  parts,  one  move- 
able, the  other  attached,  as  thought  desirable  i/,  is  the  boss 
nave  of  the  wheels  £nnly  aecuxed^  in  the  usual  manner,  to 
the  shaft  o ;  gfg»9xe  the  paddles,  idiich  are  to  remain 
with  the  wheel ;  and  k,  k,  those  which  are  capable  of  being 
removed  therefrom.    The  portion  of  the  outer  rim  c,  c,  is 
firmly  secured,  when  the  wheel  is  in  action,  to  the  other 
part  a, by  the  strong  hingo-joint  at     the  bolt  of  which 
passes  through  ail  the  outer  tt^glb       i*  aeeured  by  a 
screw  and  nut  at  the  «id«  and  also  by  the  other  junctMln 
of  the  outer  rings  at  k,  and  1, 1,  they  beiiij>  secured  in  like 
manner  by  strong  screw-bolts  and  nuts,  and  the  moveable 
portion  m,  of  the  central  ring  or  hoop  e,  e,  is  also  firmly 
bolted  to  the  continuous  ring  whan  the  wheel  is  in  working 
order;  o,  o,  are  extra  braces  to  strengthen  the  junctions 
of  the  parts  of  the  wheel,  and  through  which  Berew4xdts 
and  iiu(s  may  be  passed,  if  thought  necebsary  ;  p,      is  the 
casing  oi  the  paddle  box,  which,  in  this  instance,  is  ex- 
tended beyond  the  usual  size,  in  order  to  cover  the  parts 
of  the  paddle  wheel  when  out  of  use ;  jr,  ^,  are  railways 
or  ledges  £>r  receiving  and  guiding  the  moveable  part  of 
the  wheel  into  its  proper  situation  when  out  of  work;— 
these  railways  or  ledges  are  placed  on  each  side  of  the 
wheel,  and  are  formed  with  moveable  parts  or  ends  at  r, 
which  are  so  constructed  (in  this  instance  with  hinge-joints) 
as  to  be  capable  of  being  turned  up  out  of  the  way  when 
the  paddle  wheel  is  in  working  order,  and  projected  finr- 
-ward  so  as  to  come  in  the  way  of  the  small  pullies  or 
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Mlieels  ^,  when  the  portion  of  the  wheel  is  being  de- 
tached ; — theije  wheels  are  placed  turning  on  studs  or  plus 
ill  the  end  of  the  part  c,  of  the  outer  ring ;  t,  is  the  beam 
or  timber  £ox  receiving  the  moveable  portion  of  the  paddle 
wheel  when  it  is  disconnected  from  the  shaft 

Whenever  it  is  wished  to  detach  the  portion  of  the  pad- 
dles and  use  the  sailing?  power  only  to  propel  the  vessel, 
the  paddle  wheel  is  o  be  stopped  with  the  moveable  por- 
tions upwards.  The  ends  r,  of  the  railways  q,  q,  are 
then  to  be  projected  so  as  to  come  in  the  way  of  the 
wheels  #.  When  this  is  done,  all  the  screw-bolts  of  the 
various  joints  at  ^,  /,  and  m,  are  to  be  removed,  the  bolt 
of  the  hinge-joint  i,  remaining  undisturbed.  The  paddle 
wheel  is  then  to  be  "  backed"  or  turned  slowly  the  reveise 
way  to  that  for  propelling  forwards;  the  wheels  s,  $,  will 
then  come  into  ecmtact  with  the  etods  r,  r,  of  the  railways 
or  ledges  q,  and  consequently  the  wheels  s,  s,  will  be 
made  to  run  along  the  rails  or  ledges  and  bring  the  move- 
able portion  of  the  wheel  into  the  positions  shewn  in  figs. 
8  and  4»  when  this  portion  of  the  wheel  will  rest  upon  the 
ledges  f  ,  and  the  beam  t.  The  paddle  wheel  being  securely 
festened  in  this  position,  the  sailing  of  the  vessel  will  go 
on  without  interruption  from  the  paddles. 

When  it  is  desired  again  to  apply  the  steam  power,  the 
wheel  must  first  be  released  and  then  turned  slowly  fbr^ 
wards,  by  which  the  moveable  portion  of  the  wheel  will 
again  be  raised  and  drawn  from  off  the  rails  or  ledges  q, 
and  brought  on  to  the  permanent  portion  of  the  wheel,  at 
which  time  the  screw-bolts  of  the  joints  I,  and  m,  are 
to  be  applied,  and  the  whole  firmly  secured,  when  the 
whed  will  be  ready  for  action. 

It  will  be  seen  that  the  whole  of  these  operations  are 
effected  in  the  upper  part  of  the  paddle  boxes  or  cases 
without  the  necessity  of  any  person  going  under  them. 
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there  beinir  proper  doors  or  openings  in  the  casing  to  allow 
the  workmen  free  access  to  the  patlJle  wheels. 

Another  met  hod  of  caajing  my  invention  into  effect  is 
ihewn  in  fig.  of  the  moomjptoiying  diainiigi»  in  iHuch 
the  moreaUe  portkm  of  the  wheel  k  ihewn  oonttraeted  in 
two  parts  E,  and  p,  which  are  to  be  phiced  <me  before  and 
the  other  behind  the  paddle  wheel.  Wlien  this  plaii  is 
to  be  put  into  operation,  the  moveable  portions  are  to  he 
detecfaod  fiom  the  wheel  below  the  paddle  oaaiqg,  and 
drawn  up  into  the  box  wiA  suitable  taoUa^  and  piopal^- 
aecnied  tiieienu  The  junetioBS  of  all  the  parts  aie  to  be 
firmly  secured  by  screw-bolts,  as  in  the  former  inst^incu ; 
and  the  construction  and  manner  of  iqpplyiiig  this  modiii- 
eatum  of  my  invention  being  easil j  nndeistood,  it  ia  not 
aeeesMij  Hdt  me  to  enter  into  Inrtfaer  detaiL  The  same 
letters  of  referenee  being  marked  upon  oof  responding 
parts,  as  in  the  former  iiguies^  no  lurthei  deaciipuou  will 
be  necessary. 

And  further,  I  would  remark  that  the  moveabie  portion 
of  the  wheel,  as  seen  in  figs.  1  and  ^  may  be  removed  in 
t]ia  same  way  by  hauling  it  up  into  the  paddle  boxes  from 
the  imder  side;  bnt  this  mode  would  be  attended  with 

more  trouble  and  labour  than  the  method  above  described. 

Having  now  described  the  nature  of  my  invention^  and 
the  manner  of  carrying  the  same  into  eSect,  I  would  re« 
marie  thaty  if  it  should  be  thoogbt  d^sbable,  the  whole  of 
the  moveable  portion  of  the  paddle  wheel  may  be  detached 
from  the  wheel  by  withdrawing  the  bolt  of  iho  hinge-joint 
at  t,  and  the  same  may  be  removed  from  out  of  the  paddle 
boxes  or  cases  and  placed  in  any  convenient  and  aecuve 
attuationi  and  when  this  is  done,  I  should  apply  proper 
moveable  ctimesy  staunddons^  and  taddet  to  the  paddle 
boxes,  for  die  purpose  of  &ciHtating  the  removing  and  ap- 
plying of  the  detached  portion  of  the  paddle  wheel,  the 
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manner  of  doiuQ  which  is  well  known  to  all  practical 
engineers,  and  need  not  be  deachbed  by  me. 

And,  in  ooncluiiDny  I  wish  it  to  be  undentoodi  that  I 
do  not  mean  or  intend  to  daim,  as  my  invention^  the  re- 
moving separately  the  paddle  boards  from  the  wheel,  or 
any  plan  whereby  the  portions  of  the  wheel,  or  part  of  it, 
is  left  in  the  water,  so  as  to  interrupt  the  sailing  of  the 
Tessel  i  but  what  I  claim,  as  my  invention^  is  the  con* 
Btmctingj  adapting,  and  applying  the  paddle  wheels  to 
steam  vessels,  so  that  portions  or  seetionsi  segments  or 
quadrants  of  the  wheel,  may  be  easily  and  readily  removed 
from  out  of  the  water  when  the  steam  power  is  to  be  dis- 
pensed with,  and  again  applied  when  required  {  and  the 
eonstnicting  and  adapting  the  paddle  boxes  or  cases  with 
suitable  bearings,  and  railways  or  ledges,  to  reoeive  the 
said  detached  portions,  as  above  set  fuilli  and  described. — 
l^InroUed  in  the  Rolls  Chapel  Office,  August  1838«j 

Spcdficiatian  drawn  by  Messrs.  Newton  and  Berry. 


To  William  Jefferies,  of  Holme'Streei,  Mile  End,  in 
the  eauMijf  qf  MtddksMt  metal  refiner,  for  hh  hwen^ 
iton  of  certain  improvements  in  the  process  qf  smelting 

or  extracting  metal  from  copper  and  other  ores,--' 
[Sealed  ^d  May,  1839.] 

The  object  of  my  inveiUion  is  to  obtain  copper  and  other 
metals  from  the  ore  in  a  more  economical  manner,  and  in 
a  better  state  or  qnaliQr  than  can  be  effected  by  the  me- 
thods or  proeeaaes  commonly  employed,  and  consists  in  an 
ImpEoved  process  of  calcining,  or  roasting  and  preparing 
the  ores  for  the  after  process  of  smelting ;  and  also  in  the 
use  and  application  of  novel  or  improved  constructions  of 
roasting  or  calcining  furnaces,  ovens,  or  chambers,  for 
efiboting  such  calcination  of  the  ores. 
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I  will  first  describe  my  improved  construction  and 
arrangement  of  roasting  or  calcining  furnace  or  oven,  and 
then  my  improved  proceas  coonected  therowLth,  and  mode 
cf  prepariog  iox  •melling, 

Pkto  XSLf  fig*  1|  is  a  vertical  Mctioii  of  one  of  my  im- 
proved constructions  of  ealdmng  fttmaees,  cliewiiigf  two 
ovens  or  roasting  chambers  connected  in  one  building;  but 
they  may  be  constructed  separately,  or  three,  four,  or  any 
other  Bumbetf  side  by  side ;  fig.  is  a  hoiiioiital  seetkm 
taken  through  the  sane  in  the  line  a,  b,  shewing  the  fioor- 
ing  of  the  ovens  or  ffaldning  cfaamben ;  and  fig.  3,  is  ano> 
ther  liorizontal  section  tiiktii  in  the  line  c,  d,  and  i»iiewing 
the  llooring  of  the  upper  chamber. 

These  inqiroved  furnaces  may  be  constructed  of  any 
fimn  that  shall  be  consideied  deiiiable,  either -sqnaief 
round,  octagonal,  or  of  any  oth«r  figure,  though  I  prefiar 
the  foiTn  sliewn  in  the  drawings,  as  it  is  most  convenient. 
The  furnace  consists  of  the  walls  a,  a,  which  are  built  of 
biickowork  or  stone,  in  the  ordinar}"  manner.  The  fur- 
naces are  divided  by  the  two  horiaontal  fioois  or  partitLons 
By  B|  and  c»  c ;  the  floor  forms  the  roof  of  the  ash-pit  n, 
as  well  as  the  floor  of  the  roasting  or  calcining  chamber  or 
oven  E,  and  the  partitiuii  c,  forms  the  rooi  of  those  ovens 
or  chambers  s>  as  well  as  the  floor  of  the  upper  chamber  w  i 
the  smoke  and  vf^ours  arising  firom  the  roastmg  of  the  ore 
is  allowed  to  pass  through  the  openingi  o>  o»  In  these 
chambers  p,  the  vapours  become  condensed,  and  the  sul- 
phuric acid  and  other  heavy  parts  of  the  vapour  may  be 
collected  in  suitable  vessels,  by  which  the  deleterious  mat- 
ters^  usually  thrown  off  into  the  atmoepheroj  will«  in  a 
great  measure,  be  arrested,  and  their  unpleasant  conse- 
quences prevented. 

The  roof  or  covering  h,  ji,  of  these  upper  chambers  f,  f, 
are  formed  of  arched  brick  or  stone-work,  as  iu  fig.  1,  and 
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the  uncondeosed  parts  of  tlio  vapour  or  smoke  may  be 
allowed  to  pass  off  by  the  chimneys  i,  i,  or  by  any  other 
suitable  apertures. 

The  lower  eompartments  or  ash-pits  d,  are  fbmlshed 
with  doors  J,  J,  which  may  be  opened  or  closed  according 
to  the  draft  required  through  the  furnace  during  the  pro- 
cess of  calcining  or  roasting  of  the  ores^  These  doors  also 
serve  for  the  removal  of  the  ashes  and  ores  failing  fiom  the 
chamber  above. 

It  will  be  seen  that  the  horizontal  partitions  or  lloors  b, 
are  pierced  with  a  number  of  small  apertures  for  the 
admission  of  air  from  the  ash-pits  j>,  d,  to  the  chambers 
or  ovens  w,  in  order  to  support  the  combustion  of  the 
coal  or  fuel  mixed  with  the  ore^  and  thereby  e£fect  the 
roasting  or  calcining  of  the  diarge  of  material. 

The  ovens  or  chambers  e,  are  also  fuiuished  with  doors 
K,  K,  for  the  introduction  of  the  fresh  charges  of  ore  and 
fuelj  and  also  the  removal  of  the  same  when  the  process  of 
roasting  or  calcining  is  completed*  The  ovens  or  diambers 
are  also  furnished  with  other  smaller  apertures  l,  for 
the  pui'pose  of  allowing  the  attendant  to  inspect  the  state 
of  the  operation  and  the  degree  of  roasting  or  calcination 
going  on.  These  apertures  are  fitted  with  doors  nr  covers 
to  be  opened  or  closed  at  pleasure. 

The  apertures  6,  leading  from  the  ovens  to  the  cham^ 
ber  above,  are  supplied  with  dampers,  by  means  of  which 
the  draft  or  passage  of  the  vapour  &om  the  ovens  can  be 
regulated  at  pleasure. 

Eig.  4f,  is  another  vertical  section  taken  throu|^  two 
furnaces  built  together,  but  with  only  one  upper  cmidens*  ' 
ing  chamber  f,  which,  in  some  cases,  may  be  preferred  to 
those  having  a  separate  chamber  to  each  furnace.    In  this 
instance  the  ro<^  o,  is  constructed  in  a  different  manner  to 
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the  former,  and  may  be  of  iron,  tiled  and  plastered^  or  it 
nay  bo  rooi&d  in  any  other  suitable  way. 

I  woiiM  renunrk,  that  I  do  not  confine  myself  to  any 
pMtieiilaar  ahape  ol  the  aparttma  fisr  tfaa  adimanon  of  air 
through  the  floonngf  of  tiie  toaatiiig 

these  may  be  funiicd  by  leaving  small  spaces  be  tween  the 
fire-bricks  used  for  the  flooring,  or  by  piercing  holes 
throogii  them  (whan  in  the  olaj  atata)  ba£oce  they  are 
burnt. 

Having  daacribad  the  oonatmatiom  of  mj  ufitofad  eal^ 

cining  or  roasting  furnace,  I  will  now  proceed  to  explain 
the  improved  process  which  I  use  iu  conjuuctioa  therewith, 
that  is  to  aay  : — 

The  one  ia  taken  in  the  raw  state,  in  laige  or  amaU 
piecea^  aa  it  may  be  broo^t  to  the  ima1<ing  woik8»  andii 
to  be  mixed,  in  the  fixat  pbice,  with  a  soffident  quantity  of 
fuel,  as  coal,  coke,  or  anthracite  coal,  to  effect  the  calci- 
nation of  the  ore.  The  quantity  of  fuel  employed  in  con- 
nection with  a  givCT  weight  of  ore,  miiat  nay  £nm  ona 
hondxed  weight  to  three  bnndred  weight  of  foel  to  one 
ton  of  ore.  The  more  aulphnroim  the  atate  of  ^e  ore  the 
less  coal  or  other  fuel  is  i-r([uircd  for  this  purpose,  liie 
mixture  of  the  fuel  and  ore  is  then  put  into  the  calcining 
furnace  or  chamber  with  a  quantity  of  wood  under  it, 
capable  of  igniting  the  maaa  of  fuel*  The  wh<de  of  tlie 
mateiiak  are  then  set  on  fire,  in  which  situation  the  ore  ia 
to  remain  iu  the  furnace,  subjected  to  the  action  of  a  slow 
heat  for  a  space  of  time  sufficient  to  complete  the  opera- 
tioxiy — say  for  four,  five,  or  six  dayi^  according  to  the 
quality  of  the  material.  The  ohaige  ia  then  to  be  drawn 
out  of  the  dbamber  and  wetted*  and  after  laying  in  a  wet 
atate  for  three  or  four  days  or  more,  it  is  to  be  mixed  with 
a  quantity  of  lime,  common  soda,  or  any  othec  alkali,  that 


Digitized  by  Googlc 


CoUinge^Uffor  tie  Matu^aciure  oj  Axietrees  4S1 

may  be  found  more  convenient  for  use.  The  calcined  ore 
and  the  alkali  la  then  kept  in  a  wetted  state  for  three  days 
or  more,  as  the  natare  of  the  ore  igay  xequire.  If  the  ore 
be  mixed  with  common  luulacked  lime^  it  will  require 
about  two  hundred  weight  to  the  ton  of  ore ;  and  after 
the  ore  has  been  subjected  to  tliis  process,  it  is  ready  for 
the  after  process  of  smelting,  in  the  commcMi  smelting  or 
leverberatory  fnmace.  If  common  soda  be  employed* 
about  half  a  hundred  weight  of  the  alkali  will  be  found 
sufficient  for  every  ton  of  ore* 

Lastly,  I  desire  it  to  be  understood  that  I  claim,  as  my 
improvements  in  the  process  of  smelting  ores,  first,  the 
use  and  application  of  the  construction  of  furnaces,  as 
described  above  $  and,  secondly,  the  mediod  of  submitting 
the  ore  to  a  slow  operation  of  calcining  or  roasting,  by  tihe 
employment  of  a  siiiall  quantity  of  fuel,  kept  in  a  state  of 
slow  combustion  by  the  regulated  admission  of  atmos- 
pheric air ;  and,  after  such  roasting,  allowing  the  ore  to 
lemain  for  levml  days  in  a  mixture  of  alkali  and  water, 
exposed  to  ihe  atmosphere,  wben  it  will  be  found  readjr 
for  smelting  in  the  reverberating  furnace,  the  metal  being 
in  a  much  more  advanced  state  in  its  progress  towards 
purity  than  by  any  other  ordinary  modes  of  smelting.— 
[InroUed  m  ike  RoUs  Ckapel  Office,  Nmiember,  1839.] 

8|pMlfiostMia  dnm  bgr  Mmbi*  Nswtoo  wmI  Bnj* 


To  Chabub  Collimob,  qf  Bn^t-road,  Lambeik,  m 
ike  eotmty  of  Smryf  engineer,  far  hu  meemikm  ef  am 

improvement  or  improvements  in  the  making  or  manu* 
/acture  (f  oxfc^ree*.— [Sealed  2nd  May,  1833.] 

Th£  subject  of  this  patent  does  not  apply  to  axletrees,  as 
above  stated,  but  to  the  boxes  or  naves  of  wheels.  The 
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patentee  ucfu  that,  in  tiie  operations  of  heating  and  cool- 
ing the  e«8t-mm  boxes  of  vdieek,  for  the  purpose  of  hard- 
ening their  intemal  parts^  Tezy  great  hm  has  been  8o»- 
tained  from  the  freqnent  occnnence  of  craeks  in  the  metal 

so  treated,  owing  to  the  unequal  substance  of  the  metal 
in  the  dilTereiit  parts.  He  therefore  proposes  to  form  hi» 
boxes  of  distinct  pieces,  and  afterwards  to  connect  them 
together  \ij  means  which  shall  render  the  parts  inseparable. 

The  cyiindrieal  portion  of  the  box  is  to  be  made  of 
wrought  iron  by  welding  a  scalp  into  the  proper  %ure,  in 
the  way  that  some  gun  barrels  and  other  iron  tubes  are 
commonly  made.  The  intemal  part  of  this  cylinder  is 
then  to  be  case-hardened.  The  other  parti  of  the  box, 
which  snptain  little  *or  no  friction,  are  to  be  of  cast  tron, 
which,  hanng  been  fitted,  are  to  be  expanded  by  being 
rendered  red-hot,  and  are  then  to  be  plarrd  upon  the  cold 
cylindrical  portion  and  allowed  to  shrink,  so  as  to  cause 
the  two  parts  to  adhere  very  firmly  together. 

This  may  be  assisted  by  kee^ng  the  wronght-iron 
diet  filled  with  cold  water,  or  by  any  refrigerathig  means. 
Other  parts  of  the  naves,  such  as  c.ijjs  ainl  llannres,  which 
require  to  be  attached  to  the  boxes,  having  been  i^iopcriy 
fitted,  may  be  secured  by  screws  or  pins,  and  these  being 
first  dipped  in  a  solution  of  ammonia,  will  be  fonnd  to 
swell  by  oxydation  and  attach  themsehres  so  finnly  to  the 
mass  as  to  be  afterwards  totally  inseparable. — \Jnrolled  in 
the  Petty  Bag  Office,  November,  1833.] 
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To  JosBPH  Oarhett,  of  HasUngden,  in  ike  county  ^ 
LancaHer,  dyer^  for  an  invention  of  certain  improve" 

merits  in  machinery  or  apparatus  for  carding  cotton  ^ 
Jlax,  woolf  or  any  other  fibrous  substances,  being  a 
communication  from  abroad, — [Sealed  19tk  Januar^r* 
1838.] 

Thbss  improTettients  in  machineiy  or  apparatus  fbr  carding 
cotton,  flax,  woo],  or  any  other  filnroiis  ftubstances, 'connst« 

principally,  in  the  particular  anansrenient  and  construction 
of  the  ordinary  and  essential  parts  of  carding  engines^  and 
the  application  thereto  of  three  or  more  dofFer  cjlinders^  ill 
carder  to  produce  a  greater  quantity  of  aluhbinga  or  rovings 
firom  the  engine  in  the  same  space  of  time,  and  a  much 
better  quality  than  can  be  obtained  from  such  machines 
as  are  now  in  common  use.  Secondly,  the  dolFer  cylinders 
being  covered  with  rings  or  fillets  of  cards,  and  being  three 
or  more  in  number,  the  Mets  of  cards  can  be  so  placed 
that  the  width  of  each  ring  or  fillet  shall  have  an  inter- 
mediate blank  or  plain  space  of  double  such  width  or 
space  upon  the  doffing  cylinder,  which  is  highly  important, 
especially  in  carding  wool,  or  other  material  of  long  staple, 
aa  the  £br«s  are  apt  to  extmd  crosswise  £rom  cine  fillet  to 
another,  and  thus  to  cause  frequent  breaking  of  the  ro<- 
vings,  as  hi  working  ordinary  carding  engines.  And  also, 
I  would  remark  that,  by  tlie  application  and  use  of  three 
doifers,  the  fillets  or  rings  of  cards  upon  them  may  be  of 
one-half  thfi  width  of  those  now  in  use,  and  thus,  conse- 
quently, die  rovings  may  be  taken  off  the  carding  cylmder, 
in  smaller  portions,  or  narrower  strips,  and  in  much  greater 
perfection. 

Prior  to  entering  into  the  detailed  illustration  of  these 
improyementa  in  carding  engines,  I  find  it  expedient,  in 
TOL.  zv.  %  F 
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order  to  facilitate  the  explanation  of  such  irnprovenienLs, 
and  to  enable  otben  to  construct  them  and  bring  them 
into  practical  operatioii>  to  describe  the  whole  arrangement 
Vnd  process  of  carding  wool,  that  of  cotton  and  odier 
fibrous  materials  being  similar,  but  perhaps  requiring  some 
slight  modifications  to  stut  the  quality  of  the  staple  to  be 
operated  upon* 

Let  it  be  supposed  that  the  wool  or  o&er  fibroua  ma- 
terial is  about  to  be  introduced  into  an  ordinary  carding 
engine;  the  wool  having  been  scribbled  in  the  ordinary 
-manner,  i>  taken  from  the  doil'er  end  of  the  engine  in  a 
slightly  twisted  state,  being  in  bands  or  slivers,  and  which 
are  wound  upon  a  series  of  bobbins  or  spools*  The  bob- 
bins or  spools  are  then  laid  or  placed  upon  a  corresponding 
scries  of  cylinders  or  drums,  which  are  mounted  in  a  frame, 
and  caused  to  revolve  by  means  of  gearing  from  Llie  feed- 
roller,  thus  delivering  the  bands  or  slivers  kom  off  the 
spools  by  finction  of  contact 

The  bands  or  slivers  of  wool  are  now  to  be  conducted 
severally  through  distinct  guides  to  the  operation  of  tiie 
second  carding  engines.  The  sheet  of  carding  may  be 
divided  into  any  convenient  number  of  bands  or  slivers, 
but  the  produce  of  a  narrow  carding  en^ne,  divided  into 
thirty  or  forty  strips,  will  be  found  sufficient ;  these  strips 
or  slivera  are  now  to  be  drawn  into  one  (or  two  in  case  of 
a  double  engine)  from  the  dolfer  end  of  tlie  engine,  and 
again  wound  upon  bobbins  or  spools,  as  before,  and  again 
placed  upon  a  series  of  drums,  as  on  the  second  carder,  in 
order  to  be  submitted  to  a  third  carding  engine.  This 
third  carding  engine  or  ''finisher**  (as  it  is  sometimes 
called)  is  a  single  carding  engine,  ;uiJ  fitted  with  my  im- 
provements, having  thiee  or  more  doiiers  or  doffing  cylin- 
ders phiced  in  ^nt.   I  would  observe,  that  ikree  dofiers 
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will  be  found  the  most  conTehient.  I  also  pUee  in  firont 
of  each  of  the  dofifer  cylinders  a  small  cylinder  or  doflfer 

stri])pcr,  cuvcrcd  trom  end  to  end  with  a  very  iKinow  fillet 
of  cards^  laid  side  hy  side,  and  cause  them  to  revolve  iii 
the  same  direction  Mrith  the  doifers,  and  grind  them  sharp  ; 
then  to  run  in  the  opposite  directioti,  and  hold  a  soft  card 
against  the  teeth,  in  order  to  bring  them  to  a  smooth  and  • 
round  point,  which  is  very  essential,  as  it  delivers  the 
slivers  more  readily  and  perfect.  The  slivers  are  now  to 
be  passed  forward  through  separate  guides,  and  also  through 
revolving  tubesi  or  double  endless  friction  belts  or  straps^ 
(hereafter  more  particularly  described,)  in  order  to  produce 
a  slightly  twisted  roving,  which  now  passes  through  the 
drawing  rollers,  and  is  wound  upon  the  spools  or  bobbins, 
being  in  a  proper  state  to  supply  the  mule,  throstle,  or 
other  spinning  machinery,  without  any  intermediate  opera- 
tion of  slabbing  or  roving  being  necessary. 

Another  mode  of  feeding  carding  engines  which  I  might 
employ,  is  the  application  of  a  cylinder,  or  what  is  called 
a  lap  drum,  which  is  to  be  placed  in  the  front  of  the  doifer 
in  the  first  and  second  carding  engines,  and  revolving  in  an 
opposite  direction  to  the  do&r. 

The  wool  or  other  material  under  operation  is  stnidc  off 
from  the  dofler,  by  the  action  of  a  comb,  in  a  sheet,  and 
is  received  upon  the  suriiace  of  the  drum  in  successive 

» 

layers  or  windings,  which  are  slightly  compressed  by  the 
weight  of  a  small  roUer,  bearing  npon  the  periphery  ot 
ihe  drum,  and  turning  by  the  friction  of  contact. 

When  a  sufficient  quantity  of  wool  has  been  wound 
upon  the  surface  of  the  drum,  it  is  to  be  cut  otf  by  passing 
a  Icnife  through  it,  longitudinally,  from  end  to  end ;  and  it 
is  then  to  be  spread  in  a  flat  sheet  upon  the  feeding  doth', 
wiih  which  t^e  next  carding  engine  is  provided,  in  a  trans- 
verae  direction  of  the  fibres  to  the  way  it  w  as  wound  upon 

2  F  2  * 
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the  dnim»  so  tliat  the  two  even  cut  eu(b  oi  the  sheet  of 
mwl  Diaj  be  kid  in  coiitact»  and  run  pazaUel  mth  the 
ddet  of  the  feeding  traq^ 
It  ^Hil  be  fimnd  neoeinry  that  tiie  dnim  shonld  be 

about  two  inches  more  in  circ unite rence  than  the  width  of 
the  feeding  table,  which  is  to  receive  it,  in  consequence  of 
n  elil^t  contraction  of  the  fibres  takii^  pboe,  which  would 
nake  the  aheet  or  lap  of  wool  too  nanow  for  the  feeding 
trough ;  and  it  ia  deriimble  that  they  dioiild  be  of  equal 
^ndth,  in  order  that  the  sheet  bliould  t'cid  ixactly  parallel, 
and  thus  produce  the  side  threads  of  an  equal  quality  and 
tliickness  as  those  in  the  middle. 

N0W9  in  Older  that  thoM  impraveneAta  in  casding  enp 
ginea  may  be  more  dearly  explained  and  diitinctly  undeiw 
stood,  I  have  attached  to  these  presents  a  sheet  of  draw- 
ings, represeuLiiig  several  views  of  this  improved  carding 
MSgine,  as  applied  to  the  third  or  finishing  cardef^  for 
operating  upon  wooli  and  have  marked  the  same  with 
flguxea  and  letteta  of  xefemoe,  lumng  placed  ihidlar  let- 
ten  npon  corresponding  parti  of  the  appaiatoa  in  all  the 
figures. 

Plate  XX.,  fig.  1,  is  a  side  elevation  of  the  carding 
engine;  fig.  %  a  £cont  elevation  of  the  dofier  end;  and 
fig*  3^  ia  a  longitadinal  aectiony  taken  through  the  middle 
of  the  machine. 

The  main  drum  or  carding  cylinder  a,  a,  a,  is  mounted 
in  the  side  frames  or  standards  6,  b,  and  furnished,  as 
uaualy  with  atrippers  and  deaiera  e,  die  whole  being 
let  in  motion  hj  the  atcap  d,  pairing  axoimd  the  driving 
pulleys. 

The  carding  engine  is  fed  by  means  of  the  lap  or  sheet 
of  wool,  as  jubt  described,  being  placed  upon  the  endless 
feeding  cloth  /,  /,  (see  fig.  3,)  running  in  the  trough  or 
table  ^9  and  the  wool  ia  delivered  upon  the  main  qrHnder- 
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by  means  of  the  cylinders  h,  h,  where  it  is  scribbled  or 
caided  as  usual^  and  taken  off  in  sliveis  or  bands  by  means 
of  the  three  doflfer  cylinders  a,     c,  which  are  furnished 

with  narrow  strips  or  fillets  of  cards  for  this  purpose;  the 
bands  or  slivers  of  wool  are  further  advanced  by  means  of 
the  doffer  strippers  i,  i,  i,  being  passed  between  the  guides 
J,  J,  in  order  to  keep  the  fibres  of  the  bands  separate,  and 
also  passed  Ihrough  the  twisting  tubes  k,i,mi  these  twist- 
iiii;  Lubes  are  caused  to  revolve  by  means  of  the  endless 
straps  n,  «,  ft,  running  between  them  and  the  guide  rollers 
Of  o>  o,  for  the  purpose  of  giving  a  slight  twist  to  the 
xoTings  as  they  pass  between  the  drawing  rollers  p,  in  order 
to  be  wound  on  to  the  bobbins  or  spools  q,  mounted  in 
the  bobbin  firame  r,  r. 

The  slivers  or  threads  are  wound  upon  the  spools,  side 
by  side,  by  means  of  the  revolution  of  ilic  single  worm  #, 
driving  the  guide  bars  i,  backwards  and  foiwaids  a  dMit 
txayerse,  and  thus  laying  the  sliTens  evenly*  tiide  by  side, 
upon  ihe  bobbin. 

Another  mode  of  putting  in  this  slight  twist  to  the 
rovingSy  is  by  passing  the  slivers  between  a  double  endless 
strap  or  belt,  exactly  in  a  sinuliar  manner  as  that  described 
In  the  specification  of  a  patent  for  improvements  in  spin- 
ning, granted  to  William  Gkumett,  the  nineteenth  day  of 
June,  one  thousand  eight  hundred  and  thirty  eight,  and 
which  was  duly  inroUed  in  the  office  of  the  Rolls  Chaptl. 
This  method  is  explained  with  reference  to  tiie  detached 
fig.  4.  Hie  drawing  rollers  are  the  same  as  in  figa.  1, 
IS,  and  S,  and  the  donble  endless  straps  u,  u,  for  giving 
twist  to  the  rovings,  are  shewn  in  place  of  the  twisting 
tubes,  immediately  beliind  the  drawing  rollers. 

It  will  be  perc^ved  that  small  weight  rollers  run 
loosely  upon  the  upper  strap,  and  that  between  every  two 
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or  four  roviii<j;s  ur  slivers  tlicre  is  a  lliin  plate  of  metal  w, 
the  tliicknciisi  of  the  required  roving,  for  the  purpose  of 
•qualiziog  the  distance  between  the  running  straps  through-^ 
out^  and  causing  an  equal  amount  of  pressure  upon  all  the 
itovings. 

The  spools  q,  q,  with  the  finishtMi  slivers,  are  now  ready 
to  be  taken  and  placed  in  the  spinning  machinery,  at  once, 
from  the  third  carder  or  fiui&her»  without  any  further  pre- 
paration* 

Having  thus  particularly  described  these  improvenients 
in  machinery  or  apparatus  for  carding  cotton,  flax,  wool, 

or  any  other  fibroua  substances,  I  desire  it  to  be  particu- 
larly understood,  that  I  claim  the  new  and  ])articular 
airangcment  of  such  machinery  as  far  as  the  novel  methods 
of  feeding,  carding,  and  doffing  have  been  explained,  that 
is : — Firstly,  dividing  the  machinery  for  carding  into  three 
or  more  parts,  and  drawing  the  slivers  or  produce  ot  lUo 
first  and  second  carders  into  one,  for  the  purpose  of  equal- 
izing the  sliver  before  it  is  put  into  the  finisher"  or 
third  carding  engine,  which  diawing  down  of  the  slivcra 
may  be  performed  upon  the  two  carders,  one  or  more 
times,  according  to  the  fineness  of  tlie  rovings  required : 
Secondly,  the  application  of  three  or  more  duffers,  with  the 
guides  to  the  carding  engine,  for  the  purposes  above 

ejcphiitied,— l^re»  being  the  number  I  prefer  $  and  lastly, 
the  small  plates  of  metal,  or  other  material,  to  be  placed 
between  the  endless  belts  or  straps  (where  they  are  used 
in  the  place  of  twisting  tubes)  alternately  with  the  rovings, 
in  order  to  equalize  the  slivers  by  preserving  the  uni- 
formity of  the  inner  sur&ces  of  the  twistii^  .straps  or  belts. 
-^InroUed  m  ike  RoU$  Chapel  Qfice,  Jui^,  1838.] 

,  Specificuiioti  drawn  hy  Mvt>»rH.  Newton  and  Berry. 
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To  Edwin  Whele, q/'  IVaUaU^mtbe  cou/U^ 0/ t^iaff'ord, 
iaihw  ekamdlert  /or  his  mvemium  qf  an  improtmmt 
4fr  uiy^ro»0memi»  mi  ike  mamtfaetwrs  qf  ^ndlef* — . 
[Sealed  Ui  Augiut,  183&] 

The  subject  of  this  invention  is  a  machine  or  apparatus  for 
dipping  thu  wicks  of  caiidlcs  into  the  vat  oi'  melted  Uillow,- 
for  the  purpose  of  facilitating  that  operation  which  has 
been  hereto&re  most  commoDlj  practised  by  hand.  There 
have^  however^  been  many  mechanical  contrivances  sug- 
gested  for  this,  though  perhaps  but  little  known ;  the 
present,  therefore,  can  only  be  considered  as  buuie  varia- 
tion from  or  improvement  upon  what  has  been  done  before. 
We  should  feel  gratified  in  being  able  to  point  out  pre* 
cisely  what  the  present  features  of  novelty  are,  but  the 
manner  in  which  the  specification  js  drawn  up  does  not 
afford  us  that  facility. 

There  are  in  the  drawings  representations  of  parts  of  the 
apparatus ;  but  no  one  figure  by  which  we  could  arrange 
the  whole*  so  as  to  arrive  at  a  distinct  conception  of  the 
manner  in  which  the  machine  is  intended  to  act  in  pro- 
ducing the  candles. 

If  we  understand  right,  a  great  nuuil  k  r  of  horizontal  rods, 
holding  the  pendant  wicks,  are  to  be  placed  in  a  frame, 
of  which  firanies  there  are  to  be  several  in  one  machine, 
and  diese  frames  are  capable  of  being  moved  up  and  down 
by  wheels  and  piniuns,  driven  by  a  wincli,  but  for  w  hat 
purpose  we  do  not  perceive  1  they  are  also  to  be  raised 
sideways,  and  are  by  some '  means  to  be  tnmsferred  and 
attached  to  a  levw^  by  which  they  are  to  be  suspended 
over  a  pan  of  melted  tallow.  By  the  action  of  a  treadle, 
this  lever  is  to  bo  worked  u[)  and  down  for  the  pnrpose  of 
causing  the  wicks  to  dip  into  the  melted  tallow  in  the  pan, 
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and  to  be  raised  up  to  cool.  There  is  also  a  sliding  board 
made  to  pass  under  the  candles  when  they  rise  out  of  the 
ptti  to  take  off  the  .drippnqpi  s  and  a  scale  and  we^ht  -is 
plaeed  at  the  fetene  end  of  the  vibialiiig  fever,  far  the 
purpose  of  shewinif  when  the  candka  ham  aoqpuied  suffi- 
cient a  weight  of  talluw. 

One  iigure  in  the  drawings  shews  a  modification  of  the 
inyention,  in  which  a  machine  i^peais  to  be  intended  to 
cany  seyeral  frames  of  wicks»  rerolving  upon  an  axfe  $  but 
we  can  give  no  definite  account  of  what  the  invmtion  really 
consists. —  [Inrulkd  in  the  Petty  Bag  Office,  Januai  if 
18d9.] 


To  Augustus  Appleoath,  of  Crayfordt  in  the  county 
<^  KetU^  calico  printer^  for  Ms  hvenUoM  of  certam 
impravemenU  in  letter-pretM  and  bhek  printings  and 
in  ike  machinery  or  apparahts  med  far  the  eame. — 

[Sealed  8Lh  July,  1833.] 

There  are  two  features  in  this  invention, — the  first  apj)lies 
to  printing  from  tvpes,  called  letter-press  work;  the  second 
to  printing  from  blocks  on  fabrics^  such  as  calico  and  silk. 

In  printing  letter-press^  for  hook-work^  the  lines  of 
type  are  formed  into  pages,  technically  called  imposing, 
and  these  pages  (or  it  may  be  stereotype  blocks)  are  usually 
arranged  within  a  nearly  square  frame  of  iron,  called  the 
chase,  which,  with  the  pages  of  type  so  snanged,  is  then 
called  the  form»  having  four  pages  in  breadth  and  two  in 
depth,  to  constitnte  an  octavo  sheet.  When  these  fimns 
are  printeci  ni  a  machine,  worked  wilh  a  pressing  cylinder, 
the  table  of  types  has  to  travel  under  the  pressing  cylinder 
Uirough  a  space  equal  to  the  depth  of  the  two  pages, 
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which  the  patentee  considers  to  be  an  unnecessary  extent 
of  action ;  therefore,  m  order  to  reduce  the  length  of  the 
table  of  the  machiue,  and  contract  the  extent  of  its  move- 
ment, it  is  proposed  to  place  all  the  pages  of  type,  side  by 
side,  in  long  narrow  liaiiies,  (chases,)  so  that  tlie  form  shall 
have  eight  pages  in  breadth  and  only  one  in  depth.  3y 
this  arrangement  of  the  types  or  blocks,  the  machine  may 
be  reduced  in  length,  and  the  table  be  required  to  move 
only  half  the  ordinary  distance. 

Pur  Uic  purpose  of  printing  botii  sides  of  the  paper,  the 
sheet  is  to  be  carried  through  the  machine  by  tapes,  in  the 
usual  way,  but  by  a  peculiar  arrangement  of  the  conduct* 
ing  rollers. 

The  second  feature  of  the  invention,  is  a  mode  of  print- 
ing two  or  more  colours,  at  one  operation,  upon  calico  or 
other  fabric,  which  is  effected  by  forming  certain  portions 
of  the  pattern  by  surfaces  of  felt  upon  one  printing  roller, 
and  the  oounter-parts,  or  other  portions  of  the  pattern,  by 
pieces  of  felt  upon  other  distinct  printing  rbllers,  which, 
severally  receiving  their  respective  colouring  matters  from 
separate  colour  boxes,  are  made,  by  their  rotary  motions, 
to  bring  all  the  parts  of  the  pattern  or  colours  of  the  de- 
sign into  their  proper  situations  upon  liie  hhAs,  at  the 
tine  that  the  impression  is  given* 

In  the  event  of  the  required  pattern  or  design  comnsting 
of  many  coloiirsj  there  must  be  a  distinct  felted  roller  for 
each;  and  for  the  piurpose  of  bringing  these  portions  of 
Ae  pattern  severally  into  their  proper  positions*  it  is  poro* 
posed  to  w(»k  the  reipective  rollers  bj  some  eonvenient 
eonstniction  of  interrupted  gear  machineTy,  so  that'  they 
may  couic  into  operation  at  intervals. — [InroUed  in  Uw 
InroimetU  Oj^ce,  Janumry^  18^4.] 
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7b  John  Scott  Ru8sei«l,  of  Stt^fftrd^treet^  in  the  cUy 
of  Edinhurgh,  M,  A.,  for  certain  improvemenU  in  the 

coii  il t  uciion  of  vessels  for  sustaining  the  pressure  of 
fiuids;  and  in  the  boilers  and  machinery  of  steam 
engines;  and  in  the  manner  of  their  application  to 
ioeomoHte  purpoeee^^SetHed  14th  August,  18S8.] 

Ths  subjecto  of  thti  patent  an  described  under  four' 
heads : — ^Fiist,  a  mode  of  givuig  atreiigth  to  veaaeb  of  slight 
structure,  deogned  to  eonfeaui  expensive  fluids;  seoond, 

the  ada})tation  of  such  vessels  as  the  boilers  for  steam  en- 
gines ;  third,  a  peculiar  arrangement  of  tlie  openings  and 
slide  valves  for  effecting  the  ioduction  and  eduction  of  the 
steam  $  and  fimith*  a  mode  of  oonneeting  kMsomotive  en- 
giaee  to  the  wheels  en  which  they  run. 

The  vessels  intended  to  contain  elastic  vapour  are  made 
of  thin  plates  of  iron  connected  in  rectangular  forms,  and 
for  the  purpose  of  giving  rigidity  and  support  to  the  thin 
plataay.  they  aie  hraeed  together  by  »  multitude  of  intenal 
rods,  placed  bngitudinaHy^  traaafersely,  and  pexpendieuhurly 
through  the  vessel,  and  secured  by  nuts  and  screws  on  titt 
outside. 

Ifrom  the  great  strength  obtained  hy  this  constnictiou, 
such  vessels  are  considered  to  he  peouliairiy  eligible  for  the« 
bailers  of  locomotive  ateam  faigiww,  as  thsy  maty  be  made 
much  lighter  than  those  of  ordinary  use. 
.  The  orifices  into  the  (  iking  cyliiul  hy  wliicli  the 
steam  is  admitted  and  discharged,  are  proposed  to  be  made. 
at  some  diatanee  apart  £com  eadi  other,  and  to  be  opened 
and  dosed  hy  sfiding  valves,  whick  are  made  to  aet  aimnlp 
taneously  tiiroug^  the  agency  of  bent  levers  and  alidhig 
rodsj  connected  to  the  moving' parts  of  the  engine. 

The  bearings  by  which  the  locomotive  engine  is  sup- 
ported and  connected  to  the  running  wheels  of  its  carriage. 
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inserted  into  vibrating  strap-levers,  mounted  on  bent 
springs,  placed  on  the  sides  of  the  carriage,  8u  that  aaj 
joltB  to  whicli  the  caniage  may  be  subjected  by  passing 
over  irregular  sur&cesy  will  be  neutralized  by  the  vibratiqg 
action  of  the  strap-lexers  and  the  spriqgs. — the 
Inrolment  Officef  February,  18ii4.] 


To  Richard  Bright,  of  Bruton* street,  Berkeley-square, 
in  the  county  of  Middlesex^  lamp  manufacturer,  for  his 
inveHtion  of  a  new  &r  improved  apparatus  or  con- 
triwmeefdMT  effeeiit^  the  more  eempiete  eaminuiim  <^ 
eandleef  and  supereetHng  the  necessity  of  emtfjing,^ 
[Sealed  13th  January  ,  1838.] 

Xhk  object  of  this  invention  is  to  conduct  the  end  of  the 
ignited  wick  of  a  candle  out  of  ix»  perpendicular  direction^ 
so  as  to  cause  the  snuff  to  pass  through  the  side  of  the 
flamOi  in  order  that  by  becoming  exposed  to  the  atmo- 
sphere, the  burnt  wick  may  moulder  away,  and  not  require 

SiUiiling.  , 
This  object  has  been  effected,  for  some  years  past,  in 
Palmar's  patent  candles^  by  twisting  spirally  two  or  more 
wicks  together  in  the  form  of  the  threads  of  a  screw;  but 
in  the  present  invention  the  wicks  are  made  straight  as  in 

ail  ordiuai-y  lial  candle,  and  tlic  ignited  cuds  are  caused  to 
bend  txum  the  peipendicular  by  passing  tlirough  a  small 
appsoratus  placed  on  the  top  of  the  oaadley  whicb  hai 
trumpet  mouths  inclining  outwards. 

The  contrivance  is  shewn  in  Plato  XX.,  at  %.  1, 
consisting  of  tliree  trumpet  tubes  a,  a,  a,  connected  by 
fastenings  b,  h,  to  a  ring  c,  which  ring  is  intended  to  rest 
upon  a  ledge  made  Hot  that  purpose  in  the  upper  part  of 
the  candlestick. 


Digitized  by  Google 


In  this  instance  the  candle  is  intended  to  be  enclosed  in 
a  cylindrical  tube«  and  to  be  forced  upwards,  as  it  bums 
«way»  I17  a  WQcm  spring  below,  in  tha  same  way  as  die 
ctiKUas  are  umDj  raised  in  caniage  lanips, — a  flange  at 
top  of  the  tolie  pierenting  the  candle  from  being  ibfeed 
out  of  the  cylinder.  The  top  end  of  each  wick  is  then 
passed  through  its  trumpet  tube,  and  being  by  that  means 
bent  off  to  the  side,  the  sanff  pasM  out  at  Ihe  aide  of  the 
flame  and  moaUecs  away* 

In  adapting  this  oontrivanoe  to  a  naked  candle,  that  Is, 
without  enclosing  the  candle  iu  a  stationary  tube,  and 
raising  it  hy  a  spring,  it  is  proposed  to  attach  tlie  trumpets 
»  to  a  cap-piece,  iriiuch  is  to  be  placed  cm  the  top  of  the 
candle,  when,  by  pendant  weights,  the  cap-pteoe,  with  the 
trumpets,  will  gradually  deaeend  as  the  candle  burns,  and 
the  burnt  ends  of  the  wicks  will  be  conducted  off  through 
tho  flame,  as  before  described. — [Inrolied  m  the  Inrolmettt 
qjgicc,  Jul0, 18390 


To  Thomas  Nicholas  Raper,  qf  Bridge-Street,  Black- 
/riar$f  gentleman,  for  improvemenU  in  rendering 
hrtee  and  leather  waterproof, — [Sealed  ^Oth  July,  1 8d9.] 

The  node  pn^Kwed  by  the  patentee  of  rendering  woollen 

and  otber  fibrous  2"oods  and  leather  waterproof,  is  by  im- 
mersing them  iu  certain  chemicai  solutions, — by  wliich  be 
81^  the  goods  will  be  made  impervious  to  water,  without 
causing  them  to  impede  the  free  passage  of  air,  or  per- 
spiration, or  emitting  any  unpleasant  odour. 

It  is  proposed  that  foiu-  diilcront  liquors  be  prepared,  in 
which  the  goods  are  to  be  successively  steeped,  and  being 
afterwards  dried,  will  be  found  to  have  acquired  the  pro- 
perty of  being  waterproof. 
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The  first  licjuor  is  directed  to  be  made  by  dissolving  one 
ounce  oi  good  gelatine  in  a  quart  of  hot  water,  to  which  is 
to  be  then  added  one  and  a  half  drachms  of  carbonate  of 
ammonia^  or  half  a  diacfam  of  liquid  ammonia.  The  second 
liquor  is  to  be  a  strongly  concentrated  solution  of  sulphate 
of  soda,  sulpiiate  of  potasli,  sulphate  of  aiiimonia,  or  phos- 
phate of  soda.  The  third  is  to  be  a  solution  of  acetate  of 
lead.  The  fourth  is  to  be  made  by  titurating  four  pounds 
of  fullers  earthy  with  half  a  pound  of  camphor  in  powder, 
which  is  to  be  mixed  in  forty  gallons  of  pure  or  distilled 

•water,  aiul  after  being  well  sLincd,  it  is  to  be  drawn  off 
into  a  bath  before  the  finer  particles  have  subsided. 

In  the  first  of  these  liquors  the  goods  axe  to  be  immersed 
fat  some  time,  ^w  hmg  is  not  said,)  and  after  being  re* 
moved  and  dried,  they  are  to  be  immersed  suocessiFely  in 
the  other  three  liquors,  and  Lhcii  washed  and  dried,^whcn 
they  may  be  dressed  and  pressed  in  the  ordinary  way. 

The  patentee  says,  that  very  beneficial  effects  may  be 
produced  upon  the  goods  by  these  means,  even  if  steeping 
in  the  first  and  fourth  solution  be  omitted,  and  that  he  does 
not  intend  to  confine  himself  to  the  proportions  or  the  use 
of  the  salts  above  mentioned ;  but  that  he  claims  the  ex- 
clusive right  of  operating  in  this  way  upon  £&bxic8  and 
leather,  for  the  purpose  of  rendering  them  waterproof.— • 
[/mtoIM  M  ike  Inrolmeifi  Office,  Jammr^»  184a] 


To  William  Gossage,  of  Stoke  Prior,  in  the  county  of 
Worcester,  mam^acturing  chemist ,  for  his  invention  of 
ceriam  improvements  in  mam(faciuring  iron. — [Sealed 
18th  June,  183&] 

The  method  of  ccmverting  pig  qk  crude  iron  into  malleable 
iron,  by  first  melting  the  pig  or  crude  iron  in  a  funi«oe» 
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called  a  fiiiery/'  and  separating  a  considerable  portion  of 
tbe  earthy  impurities  contained  in  such  iron,  and  after- 
watdfl  sdbndtthig  the  iron  to  tbe  proeess  called puddling,* 

and  subi«equently  to  the  operation  called  **  ahingling,"  is 

wcii  known. 

It  is  also  known  to  manufacturers  of  malleable  iron,  that 
^ring  ihe  operation  called  "  shingling/'  as  conducted  in 
the  above-mentioned  method  of  converting  pig  or  crude 
iron  into  malleable  iron,  a  large  quantity  of  blade  scoria, 

which  is  tt'chtiically  called  "  lianimcr  sin?,'*  is  separated 
from  the  metallic  iron ;  and  that  this  hammer  slag  consists 
of  iron  e(mibined  with  oi^en^  and  is  nearly  free  from 
earthy  matter. 

'   An  improvement  upon  the  above-mentioned  method  of 

converting  pig  or  crude  iron  into  malleable  iron  has  been 
adapted,  which  improvement  consists  in  using  the  hanmier 
slag,  obtained  as  before  described,  for  the  purpose  of  puri- 
fying pig  or  crude  iron,  and  converting  sudi  iron  into  mal- 
leable iron  by  the  operation  called  puddling,  without  the 
previous  application  of  the  finery  ]jrocess. 

In  working  according  to  this  improvement,  hammer  slag 
is  put  into  the  puddling  furnace  with  pig  or  crude  iron,  in 
tiie  first  instance,  and  the  operatioa  of  puddling  then  pro- 
xeeds,  aoeotding  to  a  method  well  known ;  during  which 
operation,  a  boiling  up  or  effervescence  takes  place,  and 
the  earthy  impurities  become  fluxed  into  cinder,  which 
separates  from  the  iron. 

After  the  operation,  called  puddling,  has  been  completed, 
tlie  iron  which  has  been  separated  is  submit^  to  the  pro- 
cess called  shingling,  in  the  same  manner  as  is  practised  in 
working  upon  the  old  method,  and  a  black  scoria,  which  is 
also  called  hammer  slag,  is  thereby  separated  from  it; 
which  hammer  slag  coni^Bts  of  iron  combined  with  oxygen, 
bat  it  alio  eontains  a  conndemble  portikm  of  eartiiy  mat- 
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'ters,  wiiicli  render  tliis  hajiiiuer  slag  unfit  to  be  used  for 
purifying  pig  or  crude  iron  in  the  puddling  furnace. 

Tiie  manuiacturer  is  therefore  obliged  to  ooatmue  die 
finely  process  in  part,  in  order  to  obtain  hamnMr  slag,  of 
suitable  quality,  to  be  used  for  purifying  pig  or  crude  iron, 
in  the  puddling  furnace,  in  the  first  iiiaiauce. 

I  consider  Uiat  the  action  of  the  hammer  slag,  used  in 
the  puddling  furnace,  as  herein  referred  to,  consists  in  fur- 
nishing oxygen^  which  disengages  the  carbon  contained  in 
the  pig  or  crude  iron,  and  in  supplying  oxide  of  iron, 
>vliicii,  combining  with  earthy  impurities  contained  in  such 
pig  or  crude  iron,  forms  the  fusible  compound  called 
cinder. 

One  of  the  objects  of  my  invention  is  to  supply  a  cheap 
material,  to  be  used  as  a  substitute  for  hammer  slag  in 
puddling  pig  or  crude  iron*  For  this  purpose  I  use  the 
common  argillaceous  iron-stone,  which  is  found  generally 
in  the  coal  districts  of  this  country.  This  material  con- 
tains oxide  of  iron,  combined  with  carbonic  acid,  and  by 
m.tiiig  or  caldiiingit,  in  the  nrdinaty  method,  I  convert 
the  carbonate  of  iron»  whicb  it  contaansi  into  oxide  of  iron, 
and  render  the  stone  capable  of  being  more  easily  reduced 
to  i)(»wder.  I  then  powder  the  calcined  stone,  and  wlien 
this  is  powdered,  it  may  be  applied  alone  to  the  pig  or 
crude  iron  in  the  puddling  furnaces;  but  I  prefer  to  mix 
tlie  powdered  stone  with  lime,  in  powder,  either  in  the 
state  of  quick-lime  or  in  ihe  state  of  carbonate  of  lime. 

Tile  (quantities  of  material  1  usually  cmpk)y  for  450 
pounds  of  pig  or  crude  iron,  of  average  quality,  are  30 
.pounds  of  caldned  iron-stone,  and  five  pounds  of  slacked 
Ume.  I  introduce  the  mixed  powder  into  the  puddling 
furnace,  at  the  same  time  ns  the  pig  or  crude  iron^  dosing 
the  damper  of  the  fuiiiace  to  prevent  tlie  powdery  ma- 
terials being  carried  oif  by  the  chimney  drait.    I  then  con- 
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tluct  the  operation  of  puddling  in  the  same  mamitT  aa 
wlicu  hammer  slag  is  employed. 

As  argiliaceous  iron-stone  varies  in  the  proportioiis  of 
earthy  matter  and  aside  of  'mm^  whldi  it  coDtaiiia,  ao  the 
quantity  of  ibis  atone^  required  Ibr  purifying  a  given 
weight  of  pig  or  crude  iron,  will  consequently  vary.  I  find 
the  proportions  which  I  have  stated  suitahle  when  the 
iron-stone,  which  I  use,  contains  from  40  to  50  per  cent, 
of  oxide  of  mm^  and  ndien  thia  ia  applied  to  pig  or  cxiide 
Inm  bf  fiur  average  quality*  The  proportion  of  lime  re- 
quired will  vary  according  to  the  proportion  of  earthy 
matter  contained  in  tlie  })!^r  or  crude  iron,  and  iron-stone 
respectively  ;  hut,  as  it  is  not  customary  ibr  manufacturers 
of  iron  to  inTestigate,  with  aociuaeyy  the  oonatitution  of 
the  pig  or  crude  iron*  or  other  materiab  whidi  they  em- 
ploy, the  moat  convenient  mode  will  be  to  judge  of  the 
suitahle  inoportions  of  iron-stone  niul  lime  hy  the  pron^ress 
of  the  operations.  If  the  workman  finds  tliat  the  cinder 
produced  does  not  become  sufficiently  fluid  to  sepafate 
freely  from  the  malleable  IroUy  lie  should  increase  the  pro- 
portion of  Hme  employed ;  and  if  the  boiling  up  <Hr  effer- 
vescence, which  occurs  during  the  puddling,  is  not  suf- 
ficient, he  should  increase  the  proportion  of  iron-stone 
employed ;  hut  it  will  be  understood  that  these  last-men- 
tioned directions  are  intended  to  apply  only  to  subsequent 
operations,  and  that  it  will  not  be  necessary,  in  any  in- 
stance, to  xAvy  the  proportions  of  any  of  the  ingredients 
employed  after  the  operation  of  puddling  has  been  com- 
menced. 

My  improvements,  in  the  manu&cture  of  iron,  also  eon^ 
dst  in  the  construction  of  a  more  durable  sole  for  the  frir- 
naces  employed  in  the  operation  of  puddling.  In  the  fur- 
naces \isually  ernplojcd  for  this  purpose,  the  sole  is  a  plate 
of  cast  iron,  which  is  protected  &om  the  action  of  the  fire 
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hy  haiumer  slag  and  iron  scale;  but,  instead  of  n  sole  of 
cast  ison^  which  requires  this  protection^  I  use  a  sole  of 
such  grit  stone  aa  possesses  the  qiiUit^  of  resisting  the 
action  of  fire.   The  stone  which  is  i^sually  employed  for 

forming  the  lieai  ihs  of  iron  smelting  furnaces  is  suitable 
for  the  above  purpose.  1  make  this  sole  with  either  one 
enture  Uock  of  atonef  or  with  several  blocks  fitted  together 
without  oement* 

I  construct  the  sole  in  a  form  similar  to  that  of  the  pud- 
dliiig  furnaces  nuw  iu  use,  to  provide  for  ruimint^  off  tlie 
ciuderi  and  I  cause  it  to  be  sufficiently  disked,  or  hoUowed 
out  to  retain  the  cinder  without  allowing  it  tp  come  in 
contact  with  the  walls  of  the  furnace.  I  prefer  that  the 
sole  should  not  be  less  than  nine  inches  thick  in  any  part ; 
and  as  the  furnaces  will  be  similar  to  those  now  in  use,  in 
all  respects,  except  as  above  described,  I  do  not  consider  it 
necessary  to  give  any  further  description  of  them. 

The  qualities  required  in  the  material  used  for  ccaistruet- 
ing  the  fumaee  sole,  according  to  my  improvements,  are  a 
capability  of  enduring  the  action  of  fire,  and  such  com- 
pactness and  hardness  as  will  best  resist  the  chemical  action 
of  the  fluxes  to  which  the  sole  will  be  exposed  in  puddling 
iron^  and  which  qualities  are  found  in  the  grit  stones  used 
.for  the  hearth  stones  in  blast  furnaces. 

Having  now  described  the  nature  of  my  said  improve- 
ments, and  the  mode  of  carrying  the  same  into  efiect,  I 
claim,  as  my  invention,  the  use  of  argillaceous  iron-stone 
in  the  conrernon  of  pig  or  crude  iron  into  malleable  iron, 
by  the  process  called  puddling,  whether  this  argillaceous 
iron-stone  be  used  with  lime  or  other  fluxing  materials,  or 
be  used  alone.  And  I  claim  the  use  of  lime  as  a  lluxing 
material,  when  used  with  any  kind  of  iron-stone,  or  oxide 
of  iron,  in  the  conTersion  of  pig  or  crude  iron  into  mal- 
leable iroui  by  the  process  called  puddling.   And  I  daim, 
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kMrtfyf  the  vm  of  stusk  kind  of  atone,  as  I  hm  Imrem  da* 
•eribed,  for  constnictuig  tKe  aolw  of  ^mtmom  ht  pnddlnff 

iron. — [Inrolled  in  ilie  Rolls  CJtapel  Office,^ 


n  Christopher  Kohtxson,  of  Athlone,  in  the  count tf 
of  Roicommon,  Ireland,  for  hk  invention  of  certain 

-  mm  or  impratfed  machinery  for  iramtferring  caloric 
frm^  imr^orumd  or  Jhiid  bodioo  to  oiher  hodieo  ^  ike 
Mkf  tkterijtHon,  tmd  mppUoMe  io  oiher  ueefri  pur- 
jHMWf.— [Sealed       iMuj,  1833.] 

The  intention  of  the  patentee  is  to  construct  a  refrigera- 
ting  apparatus,  which  shall  cool  and  coudeose  any  heated 
vapoar  pawed  thxougli  it»  and  at  the  nine  time  tFanamil 
the  oalorie  to  aay  otiher  fluid  with  which  it  maj  he  in 
miaet. 

The  title  of  the  patent  states  improved  machinery, — we 
perceiYe  no  machinery  described  'm  tiie  specificatiou,  but 
paly  tome  very  inqpecfeetly  drawn-out  Hntes,  which  appear 
^  he  intended  to  represent  a  eeriee  of  pipee^  the  end  of 
one  being  connected  to  tibe  oommenoement  of  another^ 
aiid  carried  on  in  a  zigzag  consecutive  range,  whicil  pipe* 
are  to  be  surrounded  by  a  bath  of  cold  water. 

The  patentee  doea  not  intend  to  confine  himself  to  the 
condensatioii  of  steam  by  these  meaasy  hut  daims  it 
the  cooling  of  all  kinds  of  Ysponrs  or  fluids,  and  for  tcans- 
mittmg  the  heat  to  the  vapour  or  fluid  in  which  tlie  pipes 
are  immersed. 

He  claims  the  apparatus  described,  but  neither  this»  (as 
£ur  as  we  can  understand  itj)  nor  the  mode  of  effisctiiig  the 
object,  has  the  smallest  feature  of  novelty. — \JmrolM  m 
the  Petty  Bag  Ojgice,  November,  1833.} 
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COURT  OP  QUEEirS  BENCH. 

[Sittings  before  Lord  Denmajs,  axid  Special  Juries.] 

*  CLAKIDOB  V,  LATBADB. 

Sir  F.  PaUock,  Mr.  Kdly,  Sir  WOliam  Folktt,  and  BnoOier  gen- 
Uemaa  appeared  fiur  the  plauitiff»  and  tlie  AtUiniejr-Oanerali 
Mr.  Flatt,  and  Mr.  Robinaon  for  the  defendant. 

Thia  was  an  acHcm  for  the  alleged  infringement  of  a  patent, 
obtained  by  the  plaintiff  for  tiie  iiiti oihictioii  liito  tliis  country 
of  tlie  use  of  bitumen,  in  the  makuig  of  pavement.  Tlie  de- 
fendant pleaded  first,  not  guilty;  secondly,  that  tlie  alleged 
invention  was  not  new ;  thirdly,  that  the  specification  was  not 
aufficient;  and  fourthly,  that  the  shares  in  the  patent  had  heen 
assigned  to  more  than  twelve  persons,  and  consequently  the 
patent  was  void  in  law.  The  patent  in  question  was  dated  on 
the  25th  of  November,  1837,  and  the  specification  was  dated  on 
the  25th  of  the  following  May.  Thefoot\vay  I  etween  Whitthall- 
place  and  the  entrance  to  Privy-gardens,  was,  in  tlie  spring  of 
1838,  laid  with  the  composition  prepared  by  the  plantiff* ;  and 
the  ateps  leading  from  Carlton-tenrace  to  St.  James's  park,  and 
ibe  space  round  the  Duke  of  York's  column,  were  afterwards 
formed  of  the  same  composition. 

Sir  F.  Pollock,  in  stating  the  case  to  the  jury,  said  that  bis 
client  had  introduced  into  this  country  the  employinctu  which 
had  been  found  very  serviceable  abroad.  For  such  an  introduc- 
tioo  he  was  entitled  to  a  patent,  that  being  the  mode  adopted  to 
remunerate  those  who  made,  or  those  who  first  gave  to  the 

*  Fnr  copy  of  Claridgs's  Specification,  see  vol.  12»  psge  226,  of  owpfSMttt 

Series. 
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country  the  benefit  of  scientific  diiooyeries.  The  patent  right 
had  been  uiTaded  by  the  defenduit,  who  imitated  the  prooesa 
employed  by  the  plantifl^  The  defiance  set  np  waa^  that  the  nse 
of  this  iHtQinen  was  not  new.  It  might  be  fiimid  diat  m  some  scien- 

tific  works  the  capacity  of  bitumen  to  be  employed  for  its  pre* 
sent  purposes  mi«x^t  be  assorted  :  but  to  tlie  person  who  first 
reduced  these  vague  theories  into  proiitabie  practice*  the  honour 
and  the  profit  of  the  invention  were  due.  That  was  the  case 
with  his  client,  and  ha  expected  from  the  jury  a  verdict  securing 
him  in  the  advantage  to  which  he  had  fairly  entitled  himself. 

Joseph  Toogood,  die  surveyor  to  die  commissicmen  paving 
Whitehall  and  Regent-street,  proved  the  laying  down  of  the  pave- 
ment near  Whitehall  under  the  personal  superintendence  of  tlie 
plaintifi^  and  the  witness  stated  that  the  process  was  quite  new  to 
him  and  was  very  useful.  The  preparation  was  impervious  to 
water.  It  was  incorruptible  by  air  and  impenetrable  to  water 
[alai^h]. 

The  Attorney-General,  re&iring  to  Johnson's  dictbnary,  said 
that  It  was  old  enough,  for  the  walls  of  Babylon  were  buflt  widi 

it  [a  laugh]. 

Sir  F.  Pollock  asked  the  witness  whether  he  was  acquainted 
with  the  walls  of  Babylon  ? 

The  witness  answered  that  he  had  loi^  been  expectii^  to  go 
there,  bat  had  been  disappointed. 

James  Carew,  who  had  been  employed  in  laying  down  the 
pavement  near  Whitehall,  but  had  afterwards  been  in  the  service 
of  the  del<  iul;mt,  proved  that  the  defciulant  used  the  same  sort 
of  asphalte  lock  n^.  that  used  by  the  plantiff,  but  the  defendant 
said  that  it  was  brought  from  the  Val  de  Travers.  I'he  process 
of  preparation  was  precisely  the  same  in  both  cases.  At  first 
defendant  used  mineral  pitch,  as  plantiff  did ;  but  afterwards, 
when  he  could  get  no  more  mineral  pitch,  he  used  Stockholm 
tar.  What  was  laid  down  in  Ox&rd-street  consisted  of  one* 
diird  mineral  pitch.  In  cross-examination,  diis  witness  said  that 
he  was  m  the  service  of  "  Claridge's  Asphalte  Company,"  not  of 
the  plaintiff  alone. 
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Francois  Rosscr,  a  Frenchman,  who  had  been  employed  on 
die  pavement  near  Whitehall,  gave  similar  evidence.  In  cross- 
examination,  he  said  that  the  sort  of  pavement  had  been  used 
some  years  ago  in  Paris — as  early  as  1 825.  That  recently  the 
Boulevards,  the  Place  de  la  Concoide,  and  the  Pont  Royal  had 
been  paved  with  it»  and  that  it  nras  now  applied  to  the  Champa 
Elyseei. 

Mr.  Cooper,  a  lectun  r  on  chemistry,  proved  that  he  had 
analysed  the  asphalte  of  Scyssel  on  two  different  occasions. 
Two  years  ago  it  gave  7  per  cent,  of  bitumen,  and  the  re- 
mainder carbonate  of  lime;  but  upon  a  more  recent  analysis 
the  xesiilt  was  10  per  cent  of  bitumen  and  the  remainder 
carbonate  of  lime*  He  had  analysed  Norway  pitch.  If  that 
was  heated  to  a  considerable  extent  it  lost  some  portion  of 
volatile  matter,  which  was  commonly  called  oil  of  tar,  and 
the  pitch  became  induiared.  If  subjected  to  the  actiua  of  heat, 
it  lost  24  per  cent,  of  its  weiglit,  and  tlie  remainder  was  a 
firm,  hard  pitch.  Norway  pitch  was  not  the  same  as  Stock- 
holm tar,  of  which,  when  heated,  there  passed  off  62  per 
cenL,  leaving  S8 .  per  cent,  of  hard  pitch.  The  analysis  of 
Vsl  de  Travers  rodL  gave  the  same  result  as  that  of  Seyssel. 
When  Stockholm  tar  was  united  with  asphalte  of  Seyssel,  it 
inade  a  substance  similar  to  that  of  Bastenne  tar. 

Cross-examined :  Tlic  specniiens  were  sent  to  the  witness 
from  the  works  of  Claridge  and  Co.  The  heat  required  was 
between  200  and  SOO  d^^reea.  Tlie  volatile  matter  then  went 
ofl^  and  left  a  brittle  pitch  behind*  If  pitch  had  sufficient 
volatOe  matter  present  to  let  the  substance  flow,  it  might  be 
called  tar,  otherwise  not;  that  volatile  matter  was  not  petro- 
leum ;  petroleum  was  a  natural  production — it  was  rock  oilj 
coal  bitumen  was  a  different  substance. 

Mr.  Philhps:  The  curator  of  the  government  Geological 
Museum  said  that  he  bad  devoted  his  life  to  the  study  of 
chemistry.  He  had  seen  the  specification  in  this  case,  and 
believed  the  discovery  to  be  new  and  useful.  The  definitioaa 
given  by  Mr*  Cooper  were  correct* 
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Hie  Attoroey-Oeneral,  Ibr  the  defendant,  contended  dint 
dttt  WW  not  a  new  invendon.  It  had  freqnendy  been  de- 
leribed  m  books ;  in  die  old  "  Dietionary  of  Goaunetee,**  by 
Poitletfawayt ;  m  itw  modern  <*  Dictionary  of  Gonnnerce/'  by 

Mr.  Maculloch,  published  in  1884;  in  "Savary's  Dictionary 
of  Trade  and  in  the  "  l\,ncycloj)tudia  Britannica,"  and  otbcr 
works,  the  use  of  asphalte  for  the  various  purposes  to  wliich 
it  Wat  now  applied,  waa  aet  forth.  The  prooeas  therefore, 
waa  not  new.  But,  aecondly,  aapbalte  waa  oompoonded  of 
difoent  materials,  and  the  defendant'a  oonfamatioa  waa  superior 
to  (hat  of  the  plaintiff,  for  he  need  tar  instead  of  pitch,  as 
the  other  materials  which  he  combined  with  it  were  of  a  dil^ 
ferent  sort.  So  that  even  if  the  plaintiff*  had  introduced  the 
use  of  one  sort  of  asphalte,  that  would  not  give  him  a  right 
to  makrtain  the  action  againet  the  de  fendant  for  using  another 
aort*  That  waa  a  second  point  of  the  defence.  The  other 
waa,  that  die  patent  had  been  assigned  to  mote  than  twelve 
persons,  and  was,  therefore,  void  in  law;  but  that  m%ht 
nrther  be  a  qoesdon  for  the  court  than  for  the  jury.  He 
fihniiM  ])rove,  first,  tliat  the  process  was  not  new,  and,  secondly, 
tliMt  the  detendont  had  not  copied  from  the  plantiiF,  but  had 
introduced  one  of  hb  own,  and  that  would  entitle  ^e  defen- 
dant to  a  TeidieL 

Dr.  Andrew  Ure,  (the  author  of  die  **  Dictionary  of  Mann- 
foctures**),  said  tiiat  die  eombinatioQ  of  bitumen  widi  die 
carbonate  of  lime,  for  the  purpose  of  producii^  a  hard  and 
solid  substance,  inipcrvious  to  wet,  had  been  known  for  a 
long  time.  It  had  been  used  above  two  years  ago  at  Broad- 
stairs.  A  combination  of  pitch  with  sand  had  also  been  used. 
.  Tessera,  too,  was  eonmion  in  Scotland ;  that  meant  coYermgi 
for  houses.  In  his  <^nion  the  plaiotiff's  speeificaiion  wns 
•  not  sufficiently  precise.  It  did  not  intimate  whedier  tar  was 
to  he  used.  Tar  mned  better  than  pitch  frith  the  asphalte 
of  the  Val  de  Travera.  That  a^faalte  had  more  pitch  in  it 
than  any  other  as])hahe. 

Mr.  H.  Harrison  had  known  for  the  last  twenty  years  a 
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cement  ciillLd  Lord  Stanhope's,  made  on  the  same  prmci^le 
as  the  plamtifT's,  and  used  for  terraces  and  roo&. 

Professor  Brande  gave  simUar  evidence. 

Mr.  G.  B.  Lenuard  was  fbeii  called,  and  proved  that  the 
lilantiff  bad  tranafemd  to  oertaiii  penona  the  exduave  lioenae 
to  11W  the  patent  in  diia  country*  - 

The  omveyance  appealed  to  be  made  to  aeven  peiaoni,  aa 
Anistees  for  the  company. 

Sir  F.  Pollock  replied. 

Lord  Denman  having  summed  up,  the  jury  returned  a  ver- 
dict for  the  plantiff  on  all  the  issues  of  fact,  but  for  the  de^ 
findant  upon  the  question  aa  to  the  right  to  grant  a  license 
^  more  than  twelve  persona,  with  liberty  to  the  plaintiff  to 
move  to  enter  the  verdict  on  last  issue  for  plaintiff. 


COURT  OF  COMMON  PLBAS^ 

*  C&ANS  V*  rUCK  AMD  OIU£]iS. 

Sir  F.  PoUock,  Mr.  Richards,  and  Mr.  Smith,  were  counsel 
for  the  plaintiff;  and  the  Solidtor-Genefa],  Mr.  Serjeant 
Bompaa,  and  Mr.  Rotch  for  the  defendants. 

This  was  an  action  brought  by  the  plaintiff,  who  is  die 
proprietor  of  iron-works  near  Swansea,  against  the  defendants, 
for  au  alleged  mtringement  of  a  patent. 

The  patent  in  qneatioa  was  taken  out  for  an  alleged  improve- 
mewt  in  the  ameltii^  or  manuftetadng  of  iron  finm  iranatoniBi 
by  combining  the  use  of  mdnacite  or  8lon»  eoal  and  adm 
with'bol  air  bbwt  The  principal  ground  of  delfenee  was, 
that  the  invention  was  not  new.  The  trial  occupied  the  Court 
duruig  the  whole  of  the  day,  and  was  adjourned  at  its  rising 
to  the  following  day. — The  trial  of  this  cause  was  resumed 
on  Wednesday.   The  plantiff's  case  lasted  until  past  three. 

•  For  description  cfMr.  Cnuw's  invsati^  sse  voL  11,  page  944,  oC  our 
present  Series. 
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The  Solicitor-General  then  addreMed  the  jury  for  the  de^ 
fcndantSf  conteiidiug  that  the  alleged  improvement,  for  which 
the  plaintiff  had  taken  out  a  patent,  was  merely  the  applica- 
tMNi  of  Mr.  Neilson's  inventioa  of  the  hot-air  blast  to  eonunon 
stone  ootl,  m  it  nught  be  applied  to  any  odwr  apecies  of 
fuel,  and  gave  Iuib,  thevelbre,  no  pafeent  right  whatever. — 
After  the  learned  ooonael  bad  proceeded  fi>r  eome  tinie  m  hk 
addrett, 

The  Lord  Chief  Justice  suggesti  tl  that  as  the  question  was 
one  rather  of  law  than  of  fac^  the  better  way  would  be  to 
turn  it  into  a  special  case* 

To  this  the  eowBd  oo  both  sides  agreed,  and  aoeording^ 
a  mdiet  was  taken  Ibr  the  jiknM  pr9  Jmrwut  migect  to  the 
opinion  of  the  Court  abo?e. 


(T0  tk9  Siiitf  ^ftk$  Imim  JmrnM  «k4  Rtptrfwfy  ^JtU^  ^) 

colxokowortu  mllls, 

Nbak  Brabfobih  Yobxshibb, 
AtfMflry  1840. 

Sir, — Having  been  a  subscriber  to  your  Journal  for  the  last 
seven  years,  I  sbouid  have  written  frequently  durii^  that  time, 
eillier  to  state  an  opinion,  desivs  ezplanatiMi,  or  eomplain  that 
you  do  not  give  soffident  proiainettoe  in  your  admixaUe  publi- 
cation to  the  inrentions  affecting  the  mdustry  of  this  neighbour- 
hood,— the  Worsted  Mannftcture. 

The  high  postage  charge,  hitherto,  has  tended  to  discourage 
letter-writing.  Now  that  your  readers  may  correspond  with 
yon,  at  the  expense  of  a  penny,  you  may  appropriate  an  extra 
page  to  admit  their  correspondence ;  whether  yon  do  so  or  not, 
you  must,  at  least,  ezerdse  a  little  extra  patience.   I  fear  the 
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prewnt  eominiiiiieatioii  will  not'  be  fit  Ibr  tbe  Ibtmeir,  biA  will 

require  the  latter. 

*  I  beg  to  thank  you  for  the  important  information,  frequently 
communicated  in  the  Scientific  Notices,"  especially  in  reference 
to  the  steam  engine  and  boilers,  the  properties  of  coal,  tbe  law« 
of  heat«  &c  in  which  our.manufiicbires  ave  deeply  interested* 
I  was  pleased  with  the  oorrect  practical  remarks  of  Mr.  Ptekcs, 
on  steam  boilers,  given  in  Ihe  number  for  January,  page  31  !• 

Every  person  of  experience,  possessing  discrimination  and 
scientific  knowledge,  sufficient  to  enable  him  to  make  obser- 
^  vation,  and  to  distinguish  between  real  and  apparent  differences, 

will  hold  that  lAan  meialf  a  tlow  draughlf  exknswe  heating 
siiriace,  as  oompaied  with  ^  poMwr  of  the  tngiM,  the  diiectimk 
and  capacity  of  tfie  flues,  and  the  pvoper  nigulation  as  to  tune 
and  quantity  of  feeding  the  boilera  with  water,  are  all  of  the 
ntnost  importance,  in  order  to  effect  eeoooniy  of  ftel,  and  dnia- 
biiity  ol  tlie  boiler  and  furnace. 

I  have  reason  to  believe  that  the  boilers  made  by  Boukon  and 
Watt  are  made  of  thm  metal,  chiefly,  because  of  tbe  greater 
economy  of  fuel ;  though  it  is  necessary  that  the  ystamue  of  the 
steam  in  the  boiler  should  be  limited  to  three  pounds  per  square 
inch. 

But  how  can  we  get  over  the  difliculty  raised  by  Br.  Ure*s  ex- 
periment with  two  small  vessels  placed  in  a  sand  bath,  to  which 
I  Mr.  Parkes  refers  ? — In  my  opinion,  the  attempt  to  prove  prin- 

J  ciples  in  operation  on  a  large  scale  in  the  arts  by  such  dimmi- 

tive  methods  of  experiment,  generally  occanons  the  greateat 
dilftrencet  of  opinion.  Suoh  experimsnta  may  be  oonwct  in 
their  results,  occasionally,  when  all  the  dreumstancea  are  pre- 
cisely sinular  to  appantua  on  a  large  scale;  but^  not  unfii^ 
quently,  die  inferences  drawn  from  them  prove  felladous,  and 
lead  to  the  most  iiiischievous  consequences. 

In  Dr.  Ure's  experiment,  I  would  object  to  the  use  of  a  sand 
bath,  if  it  were  for  no  other  reason  than  that  it  is  difierent  to 
the  medium  by  whidi  heat  is  imparted  to  a  steam  boiler  of  the 
eewwiii  coostnietioiL   The  surftce  of  the  vessel  should  be  e«- 
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poted  to  ihefire,  or  to  tlie  Ail  «tr,  vapours,  andjlame,  proceediiig 

Jrom  il. 

Sand  transmits  heat  slowly. — If,  therefore,  the  thicker  vessel 
■aboHkl  have  imbibed  a  larger  quantity  of  beat  thaa  the  thiaoer 
mutf  prwHom  to  the  nvler  bdng  MlmittM^  it  will  ***iimwnimtit 
mm% htH  waiir,  m  agivHi  tkam,  dna  tibe  tfauHwr  TeaeL 
The  tfcinnir  innal  will  be  •ooner  gihwiiifid  of  its  heat,  the 
supply,  ineteid  «f  being  kept  up  «t  the  f«l»  of  evaporation  by 
imtacdiate  contact  with  the  source  of  heat,  is  cut  ofi'by  the  in^- 
jfosition  of  a  mm-cmiductijiL^  substance. 

l^ither  the  assumed  fact  aUempted  to  be  eatal^hed  by  this 
«BcperimeDt  is  fiJaef  or  there  is  jm  end  to  all  the  practical  naea  of 
the  iheory  of  tlv  ti«iaBtt«m  of  heaft. 

Ctoeam  cainii  away  head.  If  heat  be  malitwH,  it  caonot  be 
carried  away  by  Ae  ftmMtifMi  of  ymgim  cr  ateaaa. — U  oaly 
partially  con^fined,  then  it  ean  be  cairiedl  o4F  only  in  proportkm  • 
to  the  rate  of  tran.sniisiion,  which  is  less  rapid,  as  the  thickness 
of  the  substance  is  increased  through  which  it  has  to  pass ;  else, 
why  do  we  endeavour  to  confine  the  heat  in  our  flues  by  incremB- 
mg  the  thiekmm  of  their  McUfml  walhk  The  wtaterial  of  the 
wall  is  a  cmintetm  of  haat  aa  wdl  as  irai,  the  only  difosMe 

iron.  Therafers 

a  Teasel,  cenipoaed  of  thick  metal,  most  transmit  lesp  heat,  and 

£cenerat('  less  steam,  m  a  given  lime,  than  a  vessel  compofied  of 
-thinner  metal. 

If  yott  think  these  remarks  tit  for  insertion  in  your  Joiinud> 
yoa  are  at  iUl  liberty  to  awke  soch  use  of  them.  They  may 
•elicit  obsarwMionif  on  ao  laitpoatant  •  nilgecty  fifun  oUien  tnoia 
jdblaihaa 

ITow  Iwiinbly  Raada^ 

J.  H. 


We  feel  obliged  by  the  commimication  of  J.  H.,  and  shall  be 
'happy  to  hear  from  him  again»  or  iujm  mty  of  his  friends. — 
The  pages  of  our  Journal  are  open  to  the  reeeptioii  of  all  uaafiil 
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discussions  on  subjects  connected  with  practical  science,  and  to 
nottoet  of  all  improvements  in  the  various  brandies  of  Mamifiie- 
tares  md  the  Arts.  Though  toiiie  dass  of  aubieets  nay  have 
appeared  to  us  of  paeaUar  importanoa^  and  htcre  aMnanad  m  our 
pages  more  prominflnt  posidona  than  ocheni  wo  have  nam  in^ 
tentionally  slighted  any. 

It  will,  however,  be  a  source  of  much  satisfaction  to  us  to  re- 
ceive occasional  hints  from  our  readers  on  such  matters  as  may 
kad  to  improve  our  work,  and  reader  it  more  extensively  useful ; 
and  it  woiikL  be  further  gratifying  to  ua  to  be  finrovred  widi  audi 
oocaaional  information  and  assistance  fnm  correspondents,  as  the 
wide  range  of  our  manufiictares  prevent  us  fiom  obtaoni^i  aa 
olien  as  we  could  wish,  by  personal  observation.^£D.  L.  J. 


REPORT  OF  TRANSACnOKS  OF  THE  INSTITOTIOIT 

OP  CIVIL  ENGIKEERS. 

June  11, 1839. 

Jakbs  SniPsoK,  Esq.  in  the  Chair. 

Experimental  Researches  upon  the  cost  of  Light  afforded  by 
different  Lamps  and  Candles." 
By  Andrew  Ure^  MJ)^  F JI.S.,  &c.  &c 

The  author  having  institnted  a  series  of  experimanCs  to  deter* 

iiiiiie  ilie  advantages  of  Mi.  Parkei'is  new  hot  oil  lamp,  adopts 
as  the  standard  of  comparison,  the  French  nit  clianical  lamp,  in 
wluch  the  oil  is  raised  by  machinery,  so  as  continually  to  over- 
flow at  ihs  bottom  of  the  burning  wick.  The  relative  iUnasinn- 
mm  waa  deiennhied  by  the  wett-known  oMtfaod  of  the  equal 
inUBsity  of  shadows,  and  veiifiod  by  that  adopted  by  ProAaaor 
Wheataon,  namely,  by  the  relative  hri^toeas  of  tibs  opposile 
sides  of  a  revolving  ball. 
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One  pecwliur  it  at  are  of  the  new  lamp  is  iu  bell-mouthed  glass 
chiumey,  above  which  is  a  chimney  of  iron,  with  a  parted  dia- 
phragm Sot  ^  purpose  of  causing  a  certain  portion  of  the  heat 
of  the  flame  to  rawbente  i^aaaet  tlie  mtmor  cylindrie  cavi^^ 
of  tlie  eil  ciiCi0n«  The  bdl  mimth  te  flmned  in  a  mooU,  and  b 
fiur  better  suited  for  producing  a  steady  flame  than  the  rec- 
tangularly eentraeted  chtnmey  of  the  mechanical  lamp*  The 
intensity  of  tlie  shadows  iVuiu  tli*.  meclianicul  lamp  and  the  hot 
oil  lamp,  of  a  wire  a  few  inchc^^  KmLf  and  of  the  thicknes^^  of  a 
crow  quiU,  wati  equal,  at  a  distance  of  10  and  il  £set  respectively  { 
their  relatiYe  ilimniiiations  being  as  the  aqiura  of  these  are,  as 
100  and  ISl  reapectivelyy  and  the  oonsumption  of  the  heat 
sperm  oil  was  16*3  and  11*6  grains  per  minnte;  the  rehttiva 
coat  of  invninatioQ  Ihr  this  oQ  woidd  thus  appear  to  he  60  per 
cent,  in  favour  of  the  new  lamp.  On  trying  Southern  whale  oil 
the  cost  of  illumination  aj)[)L'arcd  to  be  about  one-third  that  of 
the  mechanical,  and  one- half  that  of  the  hot  oii  iainp  with  sperm 
oiL  The  author  tried  many  other  substances,  and,  compaziog 
the  Tarious  illmninations,  coneludes  that  the  liot  oil  lamp  widi 
flouthera  whak  oil  aflfinda  an  oeonomy  of  lif^t  nearly  IS  tiraei 
greater  than  ateartne  or  German  wax  candies*  7}  times  greater 
dian  tallow  mould,  11  times  greater  than  cocoa  nut,  8.V  times 
greater  than  Palmer's,  17|  times  greater  than  spermaceti,  and  IS 
times  greater  than  wax  candles. 

The  author  had  also  compared  the  illumination  produced  by 
one  of  the  Fresnd  Lamps  depoaited  at  the  Trinity  House.  The 
lamp  consists  of  four  conoentiie  circular  wicks*  placed  in  a 
honaontal  phme,  the  innermost  being  of  an  inch,  and  the 
ontennoet  o  mchea  in  diameter.  The  intensity  of  the  shadows 
firom  this  and  the  mechanical  lamp  were  equalj  at  a  distance  of 
13  feet  3  inches,  and  4  feet  G  inches  respectively  ;  taking  the 
squares  of  these  the  Fresnel  lamp  gives  about  nine  times  the 
iilg^t  of  the  merhanieal,  which  latter  may  be  assumed  as  equal 
to  that  of  elcTen  aven^  wax  candles.  On  comparing  one  of 
the  best  Argand  lamps  with  the  mecfaanical»  the  former  waa  to 
the  latter  10  to  11 ;  so  that  the  illumination  of  the  Fresnd  hnnpi 
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instead  of  being  as  lias  been  asserted,  equal  to  40  Argand  lamps?, 
is  not  equal  to  more  than  9*6  of  those  lamps.  In  the  Bude  light 
a  small  stream  of  oxyg^^n  i*?  sent  up  through  a  small  tube  within 
the  buraiog  wick,  which  is  of  an  inch  in  diameter,  and  the 
flame  about  of  an  incb.  The  illuxninating  power  Is  equal  to 
about  30  wax  candles.  Dr.  Ure  also  examined  llie  illuminating 
power  of  different  kinds  of  wax  candles,  and  fonnd  that  tbe 
light  from  a  long-three  and  a  short-three  was  the  tsame,  or  //^  of 
the  mechanical  l;^mp  ;  also  the  light  emitted  from  one  of  the 
six-to-the-pound  was  very  little  less,  being  of  that  of  the 
medumical  lamp.  Tbe  consumption  of  wax  m  a  long  or  short- 
tbree  may  be  taken  at  126  grains  per  bour,  and  in  «  short-six 
at  125  grains  per  hour. 

Wax  contains  81*75  parts  of  carbon  in  every  100  parts,  an^ 
the  combustion  of  these  100  parts  produced  36  parts  of  carbonic 
acid  ;  coiisc([uontly.  a  wax  candle  will  generate  per  hour  about 
375  grains  of  carbonic  acid,  or  800  cubic  inches  of  gas.  Now 
an  average-sized  man  developes  and  exhales  from  his  lungs 
1682  cubic  inches  of  gas  per  hour;  thus  die  combustion  of  two 
ordinary  wax  lights  deteriorates  the  air  to  about  the  same  es* 
tent  aa  the  breathing  of  one  man. 


Dr.  Ure  detailed  some  experiments  to  which  he  had  been  led 
fi>r  determining  the  fluidity  of  different  liquids  by  aseertaimng 
the  time  in  which  a  given  quantity  of  liquid  would  run  off 
throu^  a  syphon.   The  results  were  very  curious :  the  syphon 

was  f  of  an  inch  in  diameter,  and  the  times  whidt  were  oe-' 
cupied  in  running  off  by  equal  measures  of  naptha  and  alcohol, 
each  weighing  about  200  grains,  were  30  and  120  seconds  re- 
spectively, The  same  measure  of  sperm  oil,  at  the  ordinary 
temperature,  took  2700  seconds,  but  when  heated  to  265^  F. 
It  only  took  800  seconds.  Southern  whale  oil  took  the  same 
times  at  the  same  temperatures* 
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June  18,  1839. 
Tht  PiBSTDKiiT  in  the  Ch«hr. 

An  Accoont  of  tbe  New  Stone  Briclge,  over  tht  River  LeM,  at 

Stratfortl-le-Bow." 

By  John  Buldry  Redmaa,  Gnd.  ln»t.  C.  E. 

TW  old  bridge,  of  wlueli  •  fUU  neennl  bf  Mr.  Bnrgea  k 

published  in  the  I  laasactions  of  the  Antiquarian  Societyj  was 
perhaps  die  most  ancient  arched  stone  bridge  in  England, 
having  been  erected  by  order  4i€  Maad«  the  queen  of  the 
fint  Hflttvj  (A.IX  1125>  The  MttnMtkm  of  ihm  bfidfli 
mi  IIm  ikevirtiflBs  wbich  had  ban  nadt  m  it  Ibeoi  tnie  to 
^mt,  Me  ftOy  iliwiiliiil  and  iUnatialad.  Thia  bcidge  hmg 
fiwaid  exaeedmgly  incQBTenient  ho4ii  tor  Aa  traflie  and  Ae 
navigatiiMi,  m  1818  Mr.  Walker  recommended  a  ph«n  for  a 
new  stone  bridge,  for  winch  an  act  was  obtained  in  1SS4, 
and  the  work  commenced  in  April  18^5.  The  progress  of 
this  work  is  the  atalgact  of  thia  communicatiQii.  The  tempo- 
vary  bridge^  tha  cooatnietioii  of  which  ia  accmmtely  detaiia^ 
being  finidaad,  the  lamoval  of  tha  old  bridge  was  proceeded 
with,  the  arehea  thevaof  being  si4)})orted  by  proper  oenlering. 
The  arch  stones  being  laid  bare,  the  old  roadway  was  dis- 
covered— the  ruts  of  the  wheels  ami  tiie  track  of  horses  and 
cattle  beij9|g  distinctly  visible ;  the  ruts  wore  worn  in  some 
pkMsea  to  within  3  or  4  iochea  of  the  i]itradoa»  and  in  othen 
^Hito  throng 

Tha  new  biidge  ia  of  Aberdeen  gianite»  and  eooaiati  of  a 
single  elliptieal  arch,  64  feet  span  on  the  aquare  line  and  66 

feet  on  the  skew,  with  a  curved  line  of  13  feet  9f  inches, 
the  faces  of  the  abutments  inukiiig  an  angle  of  70**  45  with 
the  face  of  the  arch.  The  width  of  the  bridge  is  40  feet 
within  the  parapets.  The  progresa  of  the  work,  the  oon- 
atmetioft  of  the  temporary  bridgea  and  of  the  coffire  dam% 
and  die  kying  of  the  foundational  are  deacribed  in  great  detail 
and  iOnatiated  by  drawuiga.  The  fint  coiine  of  footings  was 
bedded  upon  concrete  of  12  inches  in  thickness,  compoaed  of 
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eight  measures  of  river  gravel  and  sand  to  one  of  lime.  The 
fine  was  brought  hot  to  the  work,  and  being  ground  was 
mixed  dry  with  the  sand  and  gravel.  Water  being  then  added, 
the  whole  was  tbiown  in  horn  the  level  of  the  stnitdng  piecet 
of  die  eofire  dam»aheight  of  10  or  12  feet.  The  fiist  sax  courses 
were  &ced  with  pnossolana  niomr,  composed  of  one  and  s 
half  measure  of  sand^  one  of  puozzolana,  and  one  of  lime. 

The  author  fully  details  the  construction  of  tlic  centering  and 
the  dimensions  of  the  timbers,  the  formation  of  the  arch  and 
templeteB  of  the  arch-stones.    The  centering  was  eased  on  the 
Ibrty-first  day  after  the  arch  was  keyed,  and  struck  on  the  ibrty<- 
second  day;  the  areh  subsided  one  inch  daring  the  erection  of 
the  work»  and  half  an  indi  after  first  easing  the  centering ;  two 
inches  having  been  allowed  for  the  whole  subsidence.    The  arch 
being  completed,  the  abutments  and  wing  walls  were  brought  u})  to 
dieir  proper  level,  and  the  cornice  and  parapets  added ;  the  crown 
of  die  veb  and  top  of  the  abutments  were  coveted  with  ooncrete, 
1  foot  6  inches  ihiek,  upon  which  the  foot^padis  of  Aberdeen 
granite  and  the  roadway  of  screened  gravel  are  laid.  The  ap- 
proaebee  are  hounded  by  retaining  walls,  as  shewn  in  the  draw- 
ings.   The  bridge  was  opened  on  tlic  Titli  of  February,  1839^ 
three  years  and  ten  months  from  the  commencement  of  the 
operation. 

The  communication  is  accompanied  by  seven  sheets  of  draw- 
hniDg  the  oU»  new«  and  temporary  htidges^  and  their 
riona  parts,  In  elevation,  plai^  and  section,  with  aU  the  dfanen* 
fions,  accurately  laid  down. 


•*  A  new  plan  of  construction  of  Sliding  Gates  for  the  Entrance 

Locks  of  Docks,  &c" 

By  J.  C.  Singda,  Engineer  of  the  Waterstaat,  HoUande,  drc  &c 

The  ini])rovement  suggested  consists  in  substituting  for  Ae 
ordmary  Lock  Gates,  SliMmg  Gates,  traversing  the  ends  of  the 
lock  on  rails  laid  on  siUs,  drawn  across  by  chains  and  capstans. 
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The  author  in  proposing  this  mode  of  construction  assumes,  that 
wlieii  a  lock  exceeds  60  £eet  ia  width,  ordmary  gates  must  be 
•bandxMied  and  eaiwons  naed.   Hie  adTantages  offered  by  it  aret 
diminiafaing  die  length'of  the  lock  by  tkat  of  the  ordinary  openiiig 
gate,  conaeqiieiMly  the  ▼olmneof  water  to  fill  iSbe  lock  ti  lessened 
in  the  same  degree,  and  reducing  the  number  of  the  locks ;  for  as 
a  small  elevation  is  essential  to  the  strength  of  the  ordinary  fjatef?* 
the  sliding  gates  may  on  the  contrary  be  made  of  almost  any 
height  without  any  fear  of  Impsurii^  their  strength  or  solidiQr. 
'  In  Ike  deacripUoo  of  the  Plana  accompanying  the  paper,  greal 
strcM  is  laid  on  die  whole  length  of  die  lock,  widi  die  exception 
of  that  part  aeross  which  die  gate  traverses,  being  constructed  on 
an  invert  arch,  thus  giving  greater  solidity  than  where  a  flat  floor 
only  is  used,  either  fur  ilie  whole  length,  or  for  the  wide  space 
necessary  for  the  ordinary  gates  to  swing  upon.    It  is  acknow- 
ledged that  more  masonry  is  reqntred  in  diis  mode  of  construc- 
tion, bnt  it  is  aligned  that  the  extra  expense  will  be  met  by  the 
saving  in  die  length  of  the  lock  and  m  die  qaandty  of  die  water 
used. 

In  constructing  the  Sliding  Gate,  the  timbers  of  which  are  ♦ 
cross  braced  and  strutLeti,  and  then  covered  with  phuikuig  on 
both  sides,  the  rule  to  be  observed  is,  that  tlie  thickness  of  the 
gate  is  one-fi>urth  of  the  width  of  the  lock,  so  that  the  main  bra- 
cing timbers  are  at  an  angle  of  90^.   These  are  erossed  by  other 
timbers,  also  diagonally  braced,  extending  die  vertical  hei|^t  of 
die  gate,  so  as  to  give  that  combination  best  calculated  to  with- 
stand the  pressure  of  the  water  on  either  side.    To  obviate  the 
difficulty  of  setting  in  motion  so  heavy  a  mass  as  the  slidmg  gate, 
it  is  proposed  to  place  witliin  it  some  barrels  filled  vriih  air,  which 
by  their  buoyancy  would  relieve  the  rollers  of  some  portion  of 
the  wei^t,  and  enable  the  gate  to  traverse  more  easily* 


Mr.  Palmer  observed,  that  the  author  could  hardly  be  ac- 
quainted with  the  modern  practice  in  constructing  locks  in  this 
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country,  as  timber  liad  for  a  long  period  been  but  little  lucd  ia 
tfie  lock  cbamber.  His  practice  had  been  invariably  to  have  an 
invert  arch  at  a  lower  level  tlian  the  lock  chamber.  He  wras  now 
coiMtnictmg  at  Por(  X^lbot,  ia  South  Wales,  «  lock  of  45  feet 
■pan,  in  which  tfaer^  way  an  iQTert  arch  built  of  atoiw^  8  ieet  thi  cks 
with  liaa  lime,  placed  on.  a  atiatutn  of  concrete,  2  feet  thick»  the 
concrete  being  composed  of  four  parts  of  gravel  aod  aaiid  to  one 
of  lime ;  above  this  invert,  the  floor  was  filled  in  with  2  feet 
thick  of  brickwork:,  laid  in  Roman  cement.  BcncLith  the  roller 
curbs,  stones  were  placed  to  bed  tiiem  upon.  Each  lock  gate 
wei§^UBd  about  40  tons,  one  half  of  which  was  boine  by  the  heel- 
poai  and  the  o^ier  half  on  the  lollen,  yet  there  waa  no  diffienhy 
in  BKmng  it  at  pleasore.  The  depth  of  the  water  was  80  fbet^ 
and  sometinies  the  whole  oolunin  preased  on  the  gates,  yet  no  in* 
jury  was  feared.  There  had  been  great  difficulty  with  the  water 
during  the  course  of  constnu  tioa,  but  the  invert  and  tlie  side 
walk  placed  on  it  were  perfectly  sound,  and  able  to  witlistand  any 
pfetsore*  He  apprehended  that  the  sliding  gate  wonid  be  ranch 
heaTier  than  the  oonmion  gate — that  the  ezpenae  of  conatmction 
wonkt  be  gfeater— and  he  could  not  dtacern  any  eompenaating 
benefit  to  result  ixomits  adoption.  •  • 


June  25, 1889. 
John  Mackeil,  Esq.  in  the  Chair* 

The  following  communications  were  read  in  part : —  ' 
**  On  Steam  Kngines,  particularly  with  reii^rence  to  their 

consumption  of  Steam.'* 
By  Joetah  Parkesy  M.  Inst,  a  £. 


**  On  the  Analysis  of  a  portion  of  the  Iron  Heel-plale  of  the 
Stem-post  of  the  John  Bull,  Steam  VesseL*^ 
By  David  Mnshel,  A.  Inst  C.  E. 
The  action  of  sea  water  had  cooverted  the  iron  hitoa  anbslM^ 
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jomr'wlmt  rrsmiljl ini;  pluiubago.  Mr.  Muslu  t,  after  analysincf 
it,  considers  this  substance,  which  had  been  called  marine  pium- 
iMgO^  to  be  composed  nearly  as  follows  i 

Carinmie  aeid  ind  moiitine  «•••  20 

PMpiaxyde  of  im   86*7 

8ilt  or  ewdij  nMrtter   8*f 

GMon  /   41*1 

loa 


On  a  method  of  Dowellmg  Timber  by  Iron  Dowels  and  As- 
phidte."   By  M.  J.  Bnmel,  M.  Inst,  a  G. 


"  On  the  Expansion  of  Iron  and  Stone  in  structures,  as  shewn 
by  observations  on  the  Southwark  and  Staines  Bridges."  By 
Geoige  Bennies  F.R.S.  &c.  &c 


"A  theoretical  calculation  ot"  the  amount  of  Fuel  saved  by  work- 
ii^  Steam  expansively.*'  By  J.  W.  Lubbock,  Hon.  M. 
InaLC.  E. 


The  ^t^Rxmm^  cotiimnmcations  were  announced  as  roeeiTed 

Observations  on  the  efficiency  or  gross  power  of  Steam  exerted 
on  the  piston,  in  relation  to  the  reported  duty  of  Steam 
Engines  in  Cornwall  at  diffiecent  periods."  By  Jdm  Soott 
Enys,  A.  Inst.  C.  B. 


"  Specifications  and  Drawings  of  the  Gas  Works  at  Middlesbro'- 
on-Tees."    By  Peter  Henderson,  A.  ImU  C.  £» 


Digitized  by  Google 


Scientific  JSotic^Mn 


"  On  the  construction  of  the  Cherbourg  Breakwater  j  with  » 
Drawing."   By  G.  S.  l>airympl«. 


"  Drawing  and  Description  of  the  Coffre  Dam  at  the  new  Houses 
of  Parliament."   By  G.  S.  Dalrymple. 


TELFORD  PRKMIUMS. 
The  ibllowing  Premiiuiui  were  announced  as  awarded  dnriiig 
the  present  session  : — 
A  T«librd  Medal  in  tahtet  and  20  guineas  to  John  Bdwaid 

Jonee»  ftr  )m  Deaenptioi^  Plan,  and  Drawings  of  die 

Sewage  of  WeetninBler. 
A  Tclibrd  Medal  in  silver  to  Charles  Hood,  for  his  paper  on 

Warming  and  Ventilating  iiuildings. 
A  Xelford  Medal  in  silver  to  Charles  Wye  WiUiams,  for  his 

paper  on  the  Pn^pertiea  and  Application  of  Turf  and  Turf 

Coke.  . 

A.Telfiwd  Medal  in  Mlver  to  Edward  Woods,  finr  his  paper  on 
the  Forms  of  LooomotiTe  Engines. 

A  Telford  Medal  in  bronze  and  bookb  suitably  bound  and  in- 
scribed, ot'  tlie  value  of  three  guineas,  to  Frederick  Pol- 
lock* Lieut.  Madras  Engineers,  for  his  Description  and 
Dmwfa^  of  the  Coffire  Dan  at  Westauoster  Bridge. 
A  Tel&id  Medid  in  bvonse  and  books  suitably  bound  and  In- 
scribedt  of  the  Tabie  of  tbiee  guineas*  to  R.  W.  Mylne, 
for  bis  communication  on  the  Well  sunk  by  the  New  River 
Company,  at  their  Reservoir  in  the  Hampstead  Road. 
A  Teltbrd  Medal  in  bronze  and  books  suitably  bound  and  in- 
scribed, of  the  value  of  three  guineas,  to  John  Buldry 
Rjwhnanj  fyg  \^  DescHption  andDrmwi^pof  Bow  Bridge* 
The  CouKciL  seised  tUa  epportemty  of  caUiqg  atlentioii  to 
Ibe  imporlsnoe  of  msking  the  Institution  the  dcfiositofj  of  do- 
tailed  Drawin^i  DescripljMiis  and  Modela  of  works  and  mndii* 

a  ki2 
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nery  actually  «  xrcufed  ;  also  of  proft  ssional  Boolcs,  Papers,  and 
Reports,  which  arc  id  iittle  value  to  the  individual,  but  which, 
when  collected  and  wiinged  in  one  plaoe^  would  be  of  inestH 
maUe  T«lae  to  the  Proteioii.  They  tmated  that  all  who  had 
tndi  vemdii  at  thdr  dipoatl  would  consider  the  great  lenrice 
wUdi  mii^t  that  be  rendeied  to  the  canae  of  the  adTaneenieiit 
of  proieasiooal  knowledge. 


•  The  followiiig  were  announced  as  subjects  for  which  the  CotrN"* 
ciL  of  the  Institution  of  Civil  £i^pneeis-  would  award  Tdfi>rd 

1.  The  Katnre  and  Propertiea  of  Steam,  especially  with 

reference  to  the  quantity  of  Water  in  a  given  Ijulk  of 
Steam,  in  free  communication  with  water  at  ditierent 
temperatures. 

8.  An  Aeconot  and  0mwii^  of  tiie  ongiiial  oonatnictioii 
ind  present  stale  of  the  Plymovtk  Bieakwaten 

8.  The  ratio^firomaetnal  experiment,  of  the  VekeityyLoadt 
and  Power  of  Locomotive  Engines  on  Raflways. 

1st.  Upon  I.evels. 

2nd.  Upon  Inclined  Planes. 
4*  Drawings  and  Description  of  the  Outfall  of  the  King's 
Scholars'  Pond  Sewer,  and  of  other  principal  Out&Us 
of  die  Westminster  Sew^ ;  also,  the  indination,  di- 
mensions, and  forms  of  the  Sewers^  and  die  observed 
Telocities  of  water  in  ibem. 

5.  Drawinijs  and  Descriptions  of  the  Sewage  under  the 

Commission  for  Regent  Street,  especially  of  the  Out- 
fall at  Scotland  Yard. 

6.  Drawings  and  Description  of  the  best  Machine  for  de- 

scribing the  profile  of  a  Road,  and  also  fiir  measuring 
the  traction  of  different  roads* 

7.  The  aJterations  and  improreroents  in  Blaekfiriars  Bridge. 

8.  The  explosion  oi  Steaui  Boilers. — iiapeciiilly  a  record 
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of  fiiets  connected  with  any  explosions  whieh  htm 

taken  place ;  also,  a  dcsciipiion,  drawings,  and  de- 
tails of  the  boiler,  bodi  before  and  after  the  explosion, 
9*  Drawings,  Sections,  and  descriptions  of  Iron  Steam 
Vessels. 

10.  The  oon^ative  advantages  of  Inm  and  Wood,  as 

.employed  in  the  construction  of  Steam  Vessela. 

11.  The  advantages  and  disadvantages  of  the  Hot  and  Cold 

Blast  ill  the  manutacture  of  Iron,  with  statements  of 
the  quality  and  quantity  of  materials  employed,  ao4 
produce  thereof. 

12.  The  causes  of  and  means  of  preventing  the  changes  ii^ 

texture  and  composition  which  Cast  Iron  oocasionslly 
undeigoes  when  in  continued  contact  widi  SeaWater^ 

13.  The  Properties  and  Chemical  Constitution  of  the  va* 

rious  kinds  of  Coal. 

14.  A  Memoir  of  Sir  Hugh  Middleton,  with  an  Account 

of  his  Works. 

15.  A  Memoir  of  Arthur  Wooli^  with  an  Account  of  his 

Works. 

16*  An  account  of  the  vanons  methods  lately  employed 
for  preserving  Timber  fiom  Dry  Rot,  and  other - 

sources  of  decay. 
17.  On  the  best  Gaiise  for  the  width  of  Railways,  with  the 
r£8uit  of  the  experience  furnished  by  existing  Rail- 
ways. 

The  CommimicBtions  must  be  forwarded  to  the  House  of  the 

Institution,  No.  25,  Great  George  Street,  Westminster,  on  or 
before  the  Slst  of  March,  1840. 

It  is  not  the  wish  of  the  Council  to  coniine  the  T£lford  Pre* 
miums  to  communications  on  the  above  subjects ;  other  commu- 
jMcalions  of  distinguished  merit,  and  peculiariy  deservii^  some 
mark  jof  distinetion,  win  be  rewarded. 
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Original  Commmiuatioiu  * 

II,  St.  liELEM's  Place,  London, 
20M  Jmtuary,  1840. 

Sir, — Annexed  we  have  the  pleasure  to  hand  yon  the  result 
of  an  experinicut  made  by  us  on  board  the  Muna,"  of  apply- 
ing Steam-power  at  an  auxiliary  aid  to  SbippiDg,  during  cahn 
light  weather. 

From  a  careftd  bBpectioB  of  the  "MoMt**  hog  Book,  and 
Captain  Blaek'a  Memoranda,  we  find  that  the  Two  Ten  Hone 

Engines  with  whieh  the  Ship  waa  fitted,  propelled  her  in  a  Calm, 
at  the  rate  of  three  miles  per  hour.  When  the  Ship's  draught 
of  water,  and  the  smallness  of  the  power  employed,  are  con- 
aidered,  this  result  of  a  6rst  experiment,  must  be  deemed  by 
nautical  men  as  Tery  satisfiictory*  The  obstacles  to  complete 
anooess,  aie  of  n  desertption  easily  overcome ;  and  such  data  have  j 
been  afibided  for  further  improvements^  as  experience  slone  can 
furnish. 

Having  at  our  sole  expense  fitted  this,  the  first  Ship,  with  • 
Steam-power  for  occasional  use,  we  shall  be  happy  to  afford  Her 
Majesty's  Government,  the  Honourable  East  ladia  Company,  or 
any  Public  Body,  all  the  information  in  our  posseasioa  on  llua 
very  important  subject.  There  cannot,  we  imagine,  be  any 
difference  of  opinion  respecting  the  utiliQTj  to  ali  sailing  Vessels 
on  distant  voyages  wiUi  Troops,  Emigrants,  &c.,  of  this  partial 
application  of  Steam-power :  at  the  same  tim(  ,  it  nuisL  be  obviouii, 
that  the  repetition  of  similar  undertakings,  or  the  establishment 
of  a  Line  of  Packet  Ships  for  Passengers  and  Trade  to  and  from 
India,  fitted,  like  the  Maria^*  tnvi^Tes  an  outlay  of  capital, 
which  few  private  fai£viduals  possess  the  means'of  expending* 
*  The  experiment  referred  to,  forms  our  contribution  towards 
efl^ting  so  great  an  improvement  fn  l7avtgatton ;  we  have  now 
only  to  express  our  undiminished  conii  lence  in  Mr.  Melville's 
Invention,  and  hope  it  may  be  generally  adopted  for  the  advance- 
ment of  the  Naval  and  Commercial  Interests  pf  our  Country. 

Your  obedient  Servants, 

GARDNER,  URQUHART,  &  Co. 

Omwn  ^  th€  SMp  « jtfM." 
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ABSTRACT  FROM  LOQ-BOOKof  th*  li«ffduiit8bip  "  Maria,"  460Tom  (Jambs 
Black,  Coomaiider— Gabbiibb»  Ubqubart,  Co.*  Ownsn)  hdea  with  a  genent 
Cvtgia,  nd  dnmng  16  Utt,  6  lachaa  vatar,  bound  from  London  to  Bombay.  Tho 

first  sailing  Vessel  fitted  with  Staanif-power  for  occasional  Aid  during  Calms  or  light 
Winds;  shewing  in  what  situations,  and  for  what  period,  MELVILLE'S  PATENT 
PROPELLERS,  worked  by  Two  Engines  of  Ten  Horse  Power  each,  (made  by 
J.  T.  Bt^A^^  East  Greeawlch,)  were  used  oa  board  th«  "  MAAl A." 
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R$m4urkt,  Oeamencet,  S^  c.  during  tht  J^cy^ 
Jnm  London  to  Bombay. 


Cahn  and  iine.    At  U  A.M.  left  tboW.  I* 
Docks.    Steamed  down  the  River.    At  5 
P.M.  anchored  in  the  lower  part  of  th« 
Lower  Hope. 
Cahn  and  light  easterly  airs.     At  10  A.M. 
weighed  and  steamed  to  the  Warp.  At  6  P.M. 
ancboced.   No»e  Light  bearing  W.  by  N. 
Ligbt  winda  and  fine  weather.    At  2  P.M. 
weif»^het!,  and  drove  down  to  the  Mouse,  wind 
easterly.     At  *  P.M.  anchored  near  the 
Mouse  Light. 
Fresh  E'ly  winds  and  fine  weather.    At  7  A  M. 
weighed  i  got  the  steam  up,  and,  assisted  by 
dt^ion  Steam-tug,  croased  the  Flats.  At 
3  passed  through  the  Downs. 
Light  winds,  incdining  to  calm.    At  3  P.M. 
commenced  ateaming.    At  7  P.M.  bxeeio 
freahenod;  let  off  Steam.    W.  Hone,  En- 
gineer, Kuspendc'd  for  abusive  conduct. 
Light  winds  and  hazy  weather.    At  6  P.M. 
commenced  steaming.  Blew  olf  occasionally, 
and  Tr(illed  the  boilesa.   Bcoke  boUof  feed- 
ii^  pump. 

Light  wind.  At  6  P.M.  commenced  steaming  \ 

shipped  the  small  paddles  ;  packrd  the  cy- 
linders afresh;  blew  off  occasiuuaiiy,  and 
refilled  boilers. 

winds,  and  sultry  weather.   At  6  P.M. 
commenced  steaming;  blew ofi* occasionally, 
and  refilled  the  boilers,  loaing  an  hour. 
Light  airs  and  calm.    At  4li.  40m.  commenced 
ateaming;  blew  off  occasionally  ;  cleaned  the 
fines,  and  repacked  the  cylinders  as  required. 
Light  alra  and  hot  weather.   At  1  P.M.  com- 
menced steaming.    At  6  P.M.  shifted  the 
larffe  paddles  with  the  amall  ones.  High 
S.B.  Bwell.  . 
Light  airs  and  sultry  weather.   A  t  5  A  M.  wmd 
freshening;    blew  ofi"  the  steam  and  un- 
shipped  the  paddles.  At  8  moderate  breeae, 
and  clear. 

Light  winds  and  clear  weather.   At  4  com- 
menced ateaming.   At  8  blew  off  the 
Loot «  paddle,  from  the  nuu  coming  «£ 
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liemarks,  OccitrreneiM,      during  the  ^^oj/agg 


Light  variaUe winds.  At  5h  .20ni.  eonnnenced 

sttaminpr.  At  8  unshipped  thf- ]in(!fVle<^.  At 
7  A.>I  shipped  tlic  padiiies,  and  coiunienc«d 

Lijfht  winds  and  clear.  At  3h.  30m  l^li  w  off 
tlie  iteam.  At  d  commenced  steaming.  At 
mtdnigbt  tteady  brecM ;  pat  oat  the  fires. 

Light  airs  and  h  i  vy  swell.  At  2  P.M.  coni'* 
mencedtteomuig;  found  £ngino<-r  nmr^vetful 
tndiiicffleient.  At  8  unshipped  the  paddles. 

Light  airs  and  calm.  At  3  A*Mi.  ^^te6  An 
fires;  but,  owiii'T  to  the  ig^norance  and  neg- 
lect of  Engineers,  did  not  get  the  ateam  up 
until  9  A.M. 

I.i^rht  winds  and  clear.  rv  ofF  occ«ionally. 
At  f>h.  SOtn.  P.M.  let  oft  the  steam,  and  un- 
shipped die  peddles.  Midnight  breexe  fresh. 

T.ight  variable  winds  witli  rain.  At  5  A.M. 
conunenced  steaming;  could  not  start  the 
laiboerd  engine :  both  Engineers  ignorant  of 
their  duty. 

Light  winds.  Blew  off  occasionally  as  reqiiired. 
At  5  A.M.  hreeze  freshened;  let  off  steam, 
and  unshipped  the  Ice  peddles. 

Light  variaMe  winds.  At  4  A  M  kindled  the 
fires;  tlie  Engineer  having  damaged  the 
safety  valve,  did  not  commence  tteraninff 
until  8  A.M. 

Lttht  variable  airs.  Blevr  off  occasionally ; 
banded  die  ootmes  end  small  sails ;  lowered, 
the  top  sails  down ;  braced  the  yards  sharp  up. 

Light  breeze  and  clear.    Blew  off  occasionally 
cleaned  the  boilers  and  flues.    At  6  A.M 
wind  fulling  again,  got  the  steam  up. 

Lij;^ht  wituLs  and  weather.  Found  blow -off pipe, 
starboard  side,  foul;  let  off  steam,  aodcleaced 
it;  cleaned  fUnnels  and  floes. 

Light  breeze  and  cloudy.  Clued  up  all  sails, 
and  steamed  ship  within  8  or  4  points  of  the 
wind.  Pkned  me  leUind  of  Ccetivj,  distant 
5  or  6  leagues. 

Light  variable  airs  and  calm*;.  Blew  off  occa- 
sionally. Force-pump  out  of  order.  Con- 
fined 2d  Engineer,  i.  Clarke  $m  tbeft  and 
drunkenness. 

Light  winds  and  cloudy.  Blew  off  occasionally. 
I.  Clsrie  confessed  he  had  brondicd  •  caslc 
of  beer.  Boarded  bjr die siiip'*AiguB*'fi«n 
Muscat. 

Light  vsTiable  winds  and  dear.  Blew  off  oeca- . 

.sionally.  Cleaned  boilers,  funnels,  and  iBnes* 
Several  of  the  crew  refractory. 

Light  variable  airs.  All  hands  employed  about 
the  engines,  boilers,  funnels,  &c.,  gettii^f  np 
coals,  Sic    Crew  returned  to  tbi  ir  dtitv 

Light  variable  airs  and  clear.  Blew  oli  occa- 
sionally. Confined  in  irons  ThonNu  Davis 
for  muiiaotts  conduct  detned  fumielt  and 
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Remarkaf  Occurrences^  S{c.  during  the  Voyage 
fhm  London  to  Bombaif, 

Steady  breeze  and  clear.  Blew  off  occasionally, 
fii^gineers  cleanin|T  boilers ;  crew  employed 
trimiiiuig  ship.    Repaired  force-pump. 

Moderate  breeze.  At  noon,  the  starboard  fore- 
most wheel-shaft  broke  close  in  till  rrnnk 
outside  ;  stopped  the  engiues ;  goc  the  brokeu 
piece  in. 

Moderate  wind5;.  All  sails  set ;  kept  the  lar- 
board engine  going;  blew  off  .occasionally. 
For  fone  time  pest  need  die  oondeneed  ttcam 
for  drinking. 

Light  winds.  Larboard  engine  working  with 
regularity  ;  blew  eff  oceenomaliy  ;  ckened 
the  boiler;  caught  the  condenwd  eteam  Ibf 
use. 

Light  airs  and  cahns.  Larboard  engine  work- 
ing. Engineer  and  Carpenter  getting  broken 
shaft  out  of  the  wlieels  of  starlward  engine. 

Light  airs  and  clear  weather.  Larboard  engine 
working.  Carpenter  midchw  a  wheel-shaft 
with  spar  and  iren  bolts.  uone  evideody 
quite  at  a  loss. 

Li^ht  Mrs  and  eafaaa.  Lartioard  engine  work- 
ing. Carpenter  on  the  new  shaft.  Liberated 
Da^ns  from  confinement.  Captam  Black 
able  to  leave  his  bed. 

Light  airs.  Larboard  engine  working ;  Uefr 
off  occasionally.  At  10  V.W.  fresh  breeze; 
let  off  the  steam,  and  unshipped  the  paddles. 

Light  airs.  At  4  finished  the  new  shaft  $  kin- 
dled the  fires;  found  the  wrjodrn  shaft,  at 
8b.  sum.  too  weak ;  feed  pump  of  larboard 
holler  ehnlced  I  let  elf  eteam. 

Light  variable  winds.  At  3  P.M.  finished  re- 
pairs of  force-pump;  kindled  the  lires,  and 
worked  the  larboard  engine.  Midnight,  let 
ofl*  6teani. 

Moderate  lirer^o  nnd  rlcir.  At  lOh.  SOm.  light 
airs ;  commenced  working  the  larboard  en> 
gine ;  blew  off  oceasionally,  and  refilled  Ixnler. 

Light  nirs  nnd  calms.  Larboard  rnpne  work- 
isff ;  trimmed  the  yards  as  re«^uired ;  blew 
OB  occadonally,  oconioning  great  detention. 

Light  variable  winds.  Mr.  Watson,  2d  Mate, 
rather  better.  Larboard  enrrine  working; 
Crew  trimming  sails,  getting  up  cods,  &c. 
as  required. 

Li^ht  wind'?  rmd  rlenr.  Larboard  engine  work- 
ing ;  took  starboard  engine  down,  and  tm- 
idiipped  the  wooden  shaft ;  blew  off  at  noon. 

Light  winds  and  weather.  Larboard  engine 
working}  at  5  A.M.  fresh  brecMj  blew  off 
die  steam,  and  made  all  peesiUe  sidL 

At  5  A.M.  weighed  ;  kindled  the  fire,  set  the 
larboard  engine  working,  and  proceeded 
higher  up  Bombay  Harbour;  moored  ship, 
and  let  off  steam. 

wns  used  on  forly-fivc  differeni  seWljMS» 
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GrOMUdfw  ScoUand  suhiequent  io  Jamtarif,  1840. 

Xo  Robert  Loriiner,  of  Glasgow,  Brass-founder,  for  an  improve- 
ment or  improvements  io  stoves. — Sealed  25th  January. 

Miiei  Bmy,  of  the  Office  for  Patents,  d6»  Chancery  .lane,  Lon- 
don, patent  ^gent,  (commimicated  by  a  foreigner,  residing 
aibnMid,)  for  an  uiTention  or  diacoverj,  by  wbich  certain  tex* 
tile  or  fibmoB  plants  are  rendered  apfJieable  to  malting  paper, 
and  spinning  into  yarns,  and  weaving  into  doth,  in  place  of 
flax,  licmp,  cotton,  aiid  other  fibrous  materials,  commonly 
us^  for  such  purposes. — Sealed  27th  January. 

John  Jones,  of  Westfield-place,  Sheffield,  for  a  new  frying  and 
grilUngpan,  for  the  cooking  ol  steaks,  chops,  and  other  meats. 
-^Sealed  99th  January. 

Bobert  Hervey,  of  Manehester,  dry-salter,  for  certain  improTe- 
ments  in  the  mode  of  preparing  and  purifying  alum  alumina, 
ahiuaiious  mordaunts,  and  other  ahiminous  combinations  and 
solutions,  and  the  application  of  such  improvements  to  the 
purposes  of  manufoctiire. — Sealed  3 1st  January.  4. 

Francis  Worrell  Steven^  of  ChigwcU,  Schoolmaster,  for  certain 
improvements  in  iqpparatus  for  pvopellii^  boats  and  odier 
vessels  on  water.*— Sealed  let  February. 

William  Isaac  Cookson,  of  Newcastle-upon-Tyne,  for  certain  im- 
proved proci  i^iscs  or  operations  for  obtaininjr  co})])er  and  other 
metals  Ixora  metaUic  ores. — Sealed  3rd  February. 

Geoige  Wilson,  of  St.  Martin's-coart,  St.  MartinVlane,  London, 
stationer,  for  an  improved  paper  entting  machine. — Sealed 
drd  Februaiiy. 

M9es  Berry,  of  tihe  Office  for  Patents,  66,  Cbaneery-kne,  Lon* 

don,  patent  agent,  (communicated  by  a  foreigner,  residing 
abroad,)  for  ccrtiiin  improvements  In  machinery  or  a]T])ai  utus 
for  making  or  manulacturing  pins  and  sticking  them  in  paper. 
— Sealed  5  th  February. 
Godfrey  Anthony  Ermen,  of  Manchester,  cotton  spinner,  for 
certain  improvements  in  madunefy  or  apparatus  for  spinnlpg^ 
doubling,  or  twisting  cotton,  flax,  wool,  or  other  fibrous 
materials  ;  part  of  which  improvements  are  applicable  to  ma- 
chinery in  gcjieral.— Sealed  5th  February. 
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James  Capple  Miller,  of  Manchester,  for  certaiu  improvemeiU^ 
in  prim  ing  caliooes,  muslios,  and  oilier  fabrics* — Sealed  7th 
February. 

John  Alexander  Philip  de  Val  Marino^  of  17,  Clifibrd-street, 
London,  for  certain  improvements  in  the  manufiictiire  of  gas, 
and  in  the  amiaratuB  employed  for  conauming  gaa  for  the  por- 
posea  of  producing  h'ght. 

John  Francis  Victor  Fabien,  of  King-street,  London,  (communi- 
cated by  a  foreigner,  residing  abroad,)  for  improvements  in 
pumps,— Sealed  12th  February. 

Jonathan  Fell,  of  Workington,  in  the  county  of  Cumberland, 
abip-builder,  for  improTementa  in  buOding  ships  and  other 
vessels. — Sealed  i2th  Fehmary. 

John  Reynolds,  of  Victoria  Hotel,  Buston-square,  London,  for 
improvements  in  tlie  manu&cture  of  salt. — Sealed  12th  Fe* 
bruary. 

Henry  Pinkus,  late  of  Pensyivania,  now  of  79,  Oxford-street, 
London,  for  improvements  in  inland  transit;  some  of  which 
impfovementa  aw  applicahle  tn,  and  aaay  he  combined  with 
an  impsoved  method  oi^  or  apparatus  for  eommumcating  and 
transmitting  or  extending  motive  power,  by  means  whereof 
carriages  or  wagons  may  be  propelled  on  railways  or  roads, 
and  vessels  may  be  propelled  on  canals. — Sealed  19th  February. 


SEALili)    IN  ENGLAND. 

1840. 

ToMoaeaPooleif  ofLiucoln's-inn,  gentleman,  for  improve- 
ments in  pumps  for  raising  and  forcing  water  and  other 
fluids^  1>eing  a  oommunication. — Sealed  SOth  January-* 
6  months  for  inrolment. 

William  Brockedon,  of  Queen-square,  ^liddlesex,  Esq., 
for  improvements  in  the  means  of  retaining  fluids  in  bottles, 
decanters^  and  other  vesaels^ — Sealed  dlst  January — 6 
montha  for  inrolment. 
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Philippe  Marie  Muimlron,  of  lUdioril-place,  li-ussell- 
Bquare,  merchant,  for  improvemenU  m  the  construction  of 
faxnaces,  and  in  boilers,  being  a  conmnmicatiim«-^£^ealed 
Slit  Januaiy-*6  months  for  inrolment 

Williain  Cubitt,  of  Ora3^8-imi'>road»  builder,  for  an  im- 
provement or  improvementis  in  roofing. — Sealed  ulat  Jan- 
uary— 6  months  for  inroinient. 

Crofton  William  Moat»  of  Thistle-grove,  Brompton,  Esq.^ 
for  a  new  and  mipro?ed  method  of  applying  steam  power 
to  carriages  on  ordinary  roads*— Sealed  5th  February— 
6  months  for  inrolment. 

Wilkinson  Steele,  and  Patrick  Sanderson  Steele,  manu- 
facturing and  furnishing  ironmongers^  of  Greozge-street^ 
£duiburgfa|  for  improTementa  in  kitchen  ranges  for  culinary 
purposes,  and  apparatus  for  rainng  the  temperature  of 
water  fur  baths  and  other  uses. — Sealed  jtk  Pebruary— 
6  months  for  inrolment. 

William  Isaac  Cookson,  of  Ifeweastle-upon-Tyne,  Esq., 
fat  certain  impvoTed  prooeases  or  operations  for  obtaining 
copper  and  other  metals  fiom  metallic  ores.— Sealed  6th 
Pebmary—  G  months  for  itirohnent. 

Thomas  Myerscough,  of  Little  Bolton,  Lancaster,  ma- 
nager»  and  William  Sykes,  of  Manchester,  machine-maker, 
for  certain  improvements  in  the  construction  of  looms  for 
weaving  or  producing  a  new  or  improved  manu&cture  of 
fabrics;  and  also  in  the  arrangement  of  machinery  lu  pro- 
duce other  descriptions  of  woven  goods  or  iabrics. — Sealed 
5th  Eebruaiy— 6  months  for  inrolment. 

Samuel  Carson,  of  Caroline-etreety  Coles^iiUs  Eaton- 
square,  gentleman,  for  improvements  in  apparatus  for  with- 
drawing air  or  vapours. — Sealed  5th  February — G  luunth;* 
for  inrolment. 

Joseph  Needham  Taylor,  of  Plymouth,  a  post  captain 
in  the  royal  navy,  for  improvements  in  ateam  boats  and 
vessels,  making  applicable  the  power  of  the  steam  engine 
to  new  and  useful  purposes  of  navigation. — Sealed  8th 
February — G  month*  for  imohncnt. 
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John  Wertheiincr,  of  West-street,  finsbuiy-drcus^ 
printer,  ior  certain  improvements  in-  preserving  animal  and 
vegetable  substances  and  liquids,  being  a  communication.-^ 

Sealed  8th  February — 6  months  for  inrolment. 

Robert  Beart,  of  G  odmanchester,  miller,  for  improve- 
ments in  apparatus  for  filtezing  fluids.— Sealed  8tli  Peb* 
ruaij-- 6  montlis  for  inzolment. 

;  Amand  Depknquei  of  Lisle,  in  the  kingdom  of  France, 

but  now  residing  in  Leicesternsquare,  gentleman,  for  im- 
provements in  looms  for  weaving,  being  ii  conimiuiication. 
— Sealed  8th  February — 6  months  for  inrolment. 

Edmund  Rudge,  juu.,  of  Tewkesbuij,  tanner,  Ipr  a  new 
methdd  or  methods  of  obtaining  power  for  locomotive  and 
other  purposes,  and  of  applying  the  same. — Sealed  8th 
February — 6  months  for  inrolment. 

James  Hancock,  of  Gloucester-place,  Walworth,  for  a 
.method  of  forming  a  fabric  or  fabrics,  applicable  to  various 
uses,  by  combining  caoutchouc,  or  certain  compounds 
thereof,  with  wood,  whalebone,  or  other  fibrous  materials, 
vegetable  or  animal,  manufactured  or  prepared  for  that 
'purpose,  or  with  metallic  substances,  manufactured  or  pre* 
pared.— Sealed  Sth  February— 6  months  for  inrohooent. 

Gecife  Eugene  MagnuR,  of  Manchester,  mercliant,  for 
certain  improvements  in  manufacturing,  polishing,  and 
finishmg  slate,  and  in  the  application  of  the  same  to  do- 
mestic and  other  useful  purposes. — Sealed  Sth  February— 
6  months  for  inrolmeat. 

.    Robert  Willis,  of  the  University  of  Cambridge,  clerk, 

for  in?pro\ oinents  in  apparatus  for  weighing. — Sealed  12th 
February — (>  months  for  inrolment. 

David  Napier,  of  York-road,  Lambeth,  engineer,  for  im- 
pnyvements  in  the  manufiusture  of  projeotUee.— Sealed 
iPebruary — 6  months  for  imrolment, 

Antoinc  Eiaiic,  of  Paris,  merchant,  and  Theophile  Grer- 
vais  Bazilie,  of  iioueu,  merchant,  for  certain  improvements 
.  in  the  manufiictaiing  or  producing  soda  and  other  articles 
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obtained  by  or  from  the  dccoinpositioii  of  oommoii  salt  or 
ehkmck  of  aodimiu— Staled  l£th  Fttluniwy-^  month*  for 
tmrolment, 

Thomas  Robinson  Williams,  of  Cheapside,  gentleman, 
for  certain  improvements  in  the  manufacture  of  woollen, 
and  other  fabric  or  £abnc8,  of  which  wool  ox  fur  forms  a 
principal  cooipoiient  part,  «m1  in  tfaa  maehineiy  emplojed 
for  eflecting  that  ohject.— Sealed  14lh  Fflfbiiiaiy-<-6iiMiitha 
fen  imrolment. 

Joseph  Clarke,  of  Boston,  printer,  for  improvemeuis  iii 
piano-fortes. — Sealed  14tb  Fabnuugr — 6  months  ioi  in- 
rolinent* 

Gerard  Ralstva,  of  TokenhooBe-jaxdy  maidiaiit,  fiir  im- 
provements in  rolling  puddle  balls  or  other  masses  of  iron, 
being  a  communication. — Sealed  22nd  February — 6  months 
for  inrolment. 

Richard  OnertoD,  jnn.«  of  Percj-afareet,  Middleaex,  hwuh 
founder,  for  improvements  in  the  mannfoetnre  of  oonuoca» 

mouldings,  and  window  sashes,  being  a  communiciUlofn.— 
Sealed  J22nd  February — G  months  for  inrolment. 

Thomas  Kerr,  of  Forecrofls,  Donsei  in  the  oountjr 
Bermi^kf  Esq.,  for  a  new  and  impfoved  mortar  or  oeaioiit 
for  building;  alsofof  mouldings,  castinga,  9MxaBtfi>iS^ 
pottery,  imitations  of  soft  and  hard  rocks,  and  other  usefol 
purjioscs ;  and  which  mortar  or  cement  is  applicable  as  a 
manure  for  promoting  vegetation  and  destroying  noxious 
insects.— Sealed  i22nd  February— >6  montha  for  inrolment. 
'  William  Cook,  of  King-etieet,  Regent^treet,  eoach- 
maker,  for  improvements  in  carriages. — Sealed  ftSM  Fe- 
bruary— 6  months  for  inrolment. 

John  Hanson,  of  Huddersfieldt  engineer,  certain  im- 
provements in  meters  for  meaanring  Tohimes  of  gas,  water, 
and  other  fluids,  when  passed  thiougli  them;  and  in  the 
constraetton  of  cocks  or  valves,  applicable  to  such  pur- 
poses.— Sealed  22nd  February — 6  months  for  inrolment. 

William  Winscr,  of  Rathbone-pla^e,  artists'  colourman» 
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for  a  certain  method  or  certain  methods  of  preserving  and 
unng  coloiiis;— Sealed  22ad  Februaxy— >6  months  for  in- 
rohnent* 

Job  Cutler,  of  Lady  Poole-lane,  Birmingham,  gentleman, 
and  Thomas  Gregory  Hancock,  of  Highgate,  Birmingham, 
aiarearndf  machanifitj  for  an  improved  method  of  cutting 
corki,  and  constructmg  the  necks  of  bottles-^^ealed 
Februaiy->6  months  for'inrohnent 

William  Brindley,  of  Northwood-street,  Birminf^am,- 
for  improvements  in  apparatus  employed  in  pressing  cotton, 
wooly  and  goods  of  various  descriptions. — Sealed  ^th  i^e- 
braaiT— 6  months  for  inrolment* 

Thomas  Huekraky  oi  Over  Norton,  OxiasAf  fanMr,  for 
improvements  in  ploughs.  —  Sealed  25th  February — 6, 
months  for  inrolment. 

Thomas  Farmer,  of  Gunnersbury  House,  near  Acton, 
Middlesex,  Esq.,  for  improvements  in  treating  pyrites  to 
obtatnaulphur,  snlphuricadd,  and  other  products. — Sealed 
^tb  February — 6  months  for  inrolment. 

John  Wilson,  of  Liverpool,  lecturer  on  chemistrj^,  for 
an  improvement  or  improvements  iu  the  process  or  pro- 
cesses of  mannfactuxing  the  carbonate  of  soda*«— Sealed 
d5th  Febraafy— 6  months  for  .inrolment. 

Bichard  Kingdon,  of  Gothic  House,  Stockwell,  surgeon, 
for  certain  iinpiovements  in  apparatuii  for  the  support  of 
the  human  body,  and  the  correction  of  curvatures  and 
Other  distortions  of  the  spine  of  the  human  bod/.-*Sealed 
£5th  February— 6  months  for  inrolment* 

Thomas  Milner,  of  Liverpool,  safety-box  manufacturer, 
for  certain  improvements  in  boxes,  safes,  or  other  deposi- 
tories, for  the  protection  of  papers  or  other  materials  horn 
ftpB^^— Sealed  IdOdi  Februai7-*6  months  for  inrolment. 

^niam  Morrett  Williams,  of  Bedfiord-pUee,  Ckmimer- 
dal-road,  professor  of  mathematics,  for  an  improved  lock 
and  key, — Sealed  ^7th  February — 6  months  for  inrolment. 
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CELESTIAL  PHBNOMBNAt  me  Mamh»  1840, 


».  n.  M. 
1 


21  44 

4   4  5 
4  •  It 
4 

11  55 
17  52 

ad  6 


6  8  ni 

7  31 
9 

1  3 
12 

10 


11  8 
n  9  42 
13  H  H 

14  81 


18 

17 


Clock  before  the  sun,  12m.  84«. 
])  rises  5h.  58m.  M. 
>fWS8cs  nu>r.  lOh.  te.  M. 
])  sets  2li.  IZm.  A. 
0  eclipsed,  invis.  at  Greenwich 
Her:  mconj.  with  tlie>di£  of 

dec.  1.  50.  S. 
Ecliptic  conj.  or  %  new  moon 
Itetationarjr. 

"^in  conj.  wi(J|tkt>4lir«f  4te« 

2.  38.  S. 

9  ill  the  descendinff  node. 

^'s  first  satt.  will  iiii. 

^in  coi\j.  with  the  2>  die  of  dec 

3.  4.  S. 

Clock  before  the  eaii,  llm  48e. 

])  rises  6h.  /)7m.  M. 
]>pM8et  mer.  Ih.  iim*  A. 
>tets7h.  80ni.  A. 
ller :  in  coi^,  wilk  die  0 

T)  in  Perif!re« 

I'ullus  greatest  hel.  lat.  N. 
^  in  the  ascending  nu<le. 
Q  in  conj.  with  ^  diff  of  dec  0. 
49.  N, 

Clock  before  the  eon,  10m.  27t. 

])  rises  8m.  478.  M. 

])  pas»ee  mer.  5m.  498.  A. 

^  eels  In.  48s.  M. 

])  in  □  or  first  quarter, 

^  inn  with  the  0 
It's  first  satt.  will  im. 
^  in  IVriholion 

Occul  39  C:uirTi  iin.  lOh.  42m. 

em.  i>om. 
Oocul  «  Leonie  hn.  fh,  lOm. 

em.  8h.  21  m. 
Mercury  H.  A.  Oh.  52m.  dec  7. 
25.  N. 

TenuA  R.  A,  21h.  48iii.dee.  14. 

13.  S. 

Mars  R.A.  Oh.  31m.  dec.2. 41. N. 
Vesta  11.  A.  10h.'0iD.  dee.  11. 

51.  S. 

Juno  R.  A.Sh.'l-Om.decS.  7.  N. 
PbIImi  R.  A.'18h.  82111.  dee.  JO 

30.  N. 

Ceres  R.  A.  19h.  28m.  dec  28. 
40.8.' 


D. 


18  4 

19 
20 


21 

23 

24 
28 


2G 
27 

28 
29 
80 


8 

16 
22 


12 
15 


6 
12 
14 

7 

12 


li 
17 
21 


31  10 


Jupiter  R,  A.  15h.       dec  16. 

7.S. 

Saturn  ^  A.  ITb.  24a  dee.  21. 

42.8. 

Getnrg.  R.  A.  23h.  13m.  dec.  5. 
49.  8. 

Mercury  pn?^?(>s  mer.  Ih.  11m. 
Vemu  paMea.mer.  22h.  5cb. 
Mare  pfueet  mer.  Oh.  80m. 

Jupiter  passes  mer.  15h.  22ni. 

Saturn  passes  mer.  I7h.  40m. 
31  Ecliptic  oppo.  or  Q  ^"^^  moon 
Oecul  X  Yirgini.s  im.  16h.  Im. 
Jhtio  proTtest  Hel.  Lat.  S. 
Clock,  bciore  the  sun,  7  m.  34s. 
l^riKsOlL  28m.  A« 
D  passes  mer.  Ih.  22m.  H. 
.  h  sets  6h.  22m.  M. 

41  0  enters  Aries,  Spring  eom^ 

mences 

19  5  <rre:itest  elong.  18.  31.  B. 
8  %'s  first  satL  will  im. 
82  X'w  conj.with  the]>diCofdee. 
6.  33.  N. 
^  in  Apogee. 
28  §  greatest  Rd.  Lat.  N. 
22  1^*8  second  satt.  will  im. 
27  ||^incoi\j.withtbe])di£efdec 
0. 82.  N. 
Clock  before  the  sun,  6nfL  2s. 

•  J)  rises  2h.  4m.  M. 

■      }>  pusses  mer.  ih.  l&m.  )^ 
})  seta  8h.  31m.  M. 

42  ])  in  n  or  last  quarter 
16  %'9  third  satt.  will  im« 
22  It's  third  salt  willem. 

6  ^  stationary 
30  jCi  first  satt.  will  im. 

Cwelc  h^re  the  stui,  4m,  30t. 
])  rises  4h.  36m.  M. 

•  ])  passes  mer.  Hh.  29ni.  |l. 
])  sets  2h.  34m.  A. 

55  It's  second  satt  will  im. 
27  1?  stationary. 

50  S  in  conj.  with  1>  di£  of  de«.  U 
47.  8. 

Occul  A  Aquarii  im.  18h.  8m. 
26  Her :  in  cotg.  with  the  ]>  diff  of 
dee.  2.  1.  S. 
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LIST  OF  PLATES  IN  VOI<,  XV. 


[conjoined  series.] 

L  SeweU's  White  Lead  Apparatne;  Du  Mauriei^t  Carriage 
Springs;  Tigar's  Wheel ;  and  Heathooat*a  Appamtut 

for  Ornanienttng  Gauze» 

11.  Fletcher's  Improved  Loom;  Smith's  Boiler ;  and  Jones's 
Spimdog  Machinery. 

HI.  Tophaui  s   Ski  ice  Cocks,  and   Fairbairn's  Loom  for 
Weaving  Kibbons. 

IV.  Newton's  DriUing  Madiine ;  Darthes's  Asletree ;  and 

Thomas's  Apparatus  Ibr  Stopping  Horses. 

V.  Ueginbotham's    Propelling    Appai  iitus  ;  Hawkshaw's 

Railway  Signals  j  and  Uali  s  Lubricating  Apparatus. 

VI.  Sewell*a  White  Lead  Apparatus,  and  Jones  and  Mello- 

dew*s  Loom. 

VII.  Callet  s  Improvements  in  Producing  Motive  Power ; 
Hoard's  Apparatus  for  Refining  Sugar ;  and  Lukyn's 
Improvements  in  fixing  Artificial  Teeth. 

VIII.  Captain  Smith's  Improvements  in  Steam  Vessels  ;  Lund's 
Corkscrew ;  Cottam's  Railway  Wheels  i  and  Tail's 
Harbour  of  Refuge. 

IX.  Whitwordi*s  Mule. 

X.  Abrahaui  s  Improved  Cocks,  and  Hughes's  Improve- 
ments in  btocks  ibr  the  Neck. 
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XI.  Bottm      Bsrcley*!  Wheels ;  Horton  and  Smidi^t  Fit 

Chain  ;  and  GoodfoUow's  Pistons. 

XII.  Wrig]i(  s  Bleacbing  Appantus. 

Xm.  Pro88er*B  Improved  Boilers  and  Stoves. 

XIV.  Horsfields  Corn  Mill;  Palmer's  Improvements  in  In- 
land Navigation ;  and  Stocker's  Chinmey  Sweeper. 

XV,  Happey's  ImptoTeinents  in  Paving,  and  Hall's  Pumaoe, 

XVI.  Overton's  Biscuit  Machinery  ;  Faulkner's  Pump  ;  Na- 
smytb'a  Beaiii^pi ;  and  Nasb's  Impioved  Bxidgea. 

XVII.  Gnme'a  Improvementa  in  Making  Wheda* 

XVill.  Williams's  Improved  Furnace. 

XIX«  Qnm^  Appafatoa  tat  Makiag  Bnaa  and  Copper 
TvH^g,  and  Ghreen*s  Oven. 

XX.  &sex*8  Improved  Paddle  Wheels ;  Jefieries's  Smelting 
Apparatus  ;  Bright**  Caadleatick  i  and  Gamett'a 
Caidii^  Bngioe. 
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